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TO THE TE ACHER; 



The* School District of Philadelphia, through its Division of Wthematics Education, has produced , 
this booklet to aid teachers in the^use of tHe-mini-calculator in the classroom. Included in this . 
booklet e^e activities and suggestions for the use of the calculator from th6 prindary grades through 
the more sophisticated secondary mathematics courses. \ ■ / ^\ 

THE MINI-CALCULATOR IS NOT TO BR UgEtJ AS A SUBSTITUTE FOR liEARNING BASIC , 
NUMBER FACTS AND ALGORITHMS. U ean be used to teinforce basic mathem/tical s|||^jls. In . 
certain situations, it can be used to elimiinate tedious time-consuming computations, permitting 
students to concentrate on thQ concepts involved. AlsQ, there are areas in the patH^matics curricu- * 
lum where the mim-caicwlator canlje useti to introduce basic concepts through discovery .^in^ly, ' 
there^is an inherent motivational value in using mini-oalculators \n the majthertiatics classroom. * 

Each topic in this booklet includes background information for the teacher, suggested activities, 
games, and sample problems. This booklet is not intended to be all inclusive. It should serve |s an^ 
impetus to: teachers to create their own activities 'involving the use of the' mini-calculator. ClasSfooin' 
teachiers are best qualified to modify and/or extend jdeais within these pages to meet their in- 
dividual classroom needs. The section at the end of the booklet contains additional sources relaiting 
to the use of the mini-calculator in the classroom.. /^^^^ . -^ 5^ * 
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CmDELINES REGARDING THE USE OF THE MINI-CALCULATOR IN THE CLASSROOM 



Hie Division of Mathematics Education of the School District of PhUadelphia agrees with the 
foilowinj^ statement of the National Council of Teachers of Mathematics with respect to the role of . 
the mini-calculator in education: 

/ "With the decrease in cost of the mim-calculator, its accessibility to students at all* 
/ . levels is incr^irig rapidly. Mathematics teachers should: recognize the pote^ 
/ contribution of tjiis calculator as a valuable instructional aid. In the classroom, the ' : 
/ mini-calculator should be used In imaginative ways to reinforce learning and to ^ / * * 
• motivate the leanier as he/she becomes proficient 'i^ : 

Additional guidelines are suggested: i ' 

1. The basic facts are to be taught'^prior to the use of the m 

2. UNDER NO/CIRGUMSTANCES SHOULD THE MM 

> ■ ' THE TAmNG OP StANDARDI^D TESTS. ' ' / V 

3. Unless the mini-calculator is accessible to all students, it shdiild not be used in the talking 
■ of tests. . .'■ " ■' ' . ' - 

4. Recognizing that home use of the mini-calculator will, vary, it would be beneficial if 5, 
schools could provide mini-calcuiators for student use in the school building. 

5; The selection of the mini-calculator to be purchased should be guided by the level of 
mathematics instruction. - ^ ^^ 

6, Curriculum materials and activities for the use of *the mini-calculiator'as a motivational 
and reinforcing aid will be developed by the Division of Mathematics Education. 



.■ ■ . ■ ■ .»' . 

— — — — ^ H^, - — — 1 . ■ - ■ 

SELECTING A MINI-CALCULATOft iFOR CLASSROOM' USE 



The purchase of mini-cailculators for classrbbm use should be guided by 'the content of the c6urse in 
-' which they will be used anH the ihstructionialievel of the studeots using them. While a basic fpur- 
'function mini-calculator would be adequate for most elementary school-uses, a mini-calculator with 
logarithmic and trigonometric function keys would be more desirable for sonie advanced* secondary 
•courses. -'^'^^ ■ ■■ ' ■ '^:^r 

Basic features should include / i| . - 

. ' floating decimal point \ : 

... at leaist an 8 digit display . ' V • ^ 

- \ . . single function keys . : , ^ / N- 

.... algebraic rather than .arithmetic logic 

. . . . - keys that off^ resistance when*^pressed ' 

... 9 volt transistor^ battery ppwer source ^ / 

A rechargeable battery opierated mini-calciilator may be more desirable when one is purchasing a 
calculator for. individual U6e/R^^^ when- purchasing a set of calculators for cSlssroom use, the ^ 
advantages! of trgmsistpr battery operated units outweigh the cost of purchasing rechargeable , • 
batteries. , f 

In addition to the above basic features, many makestand models of mini-calculators on the 'market 
_today in Clyde, other featur^^s teachers may wish to have on a unit fqr classroom use. As q^dditional 
keys are added to a mini-calculator, its^ cost increases. This cost factor niust be balanced against the 
incredsed capabilities afforded to the user. ' 

Other features may include: ' \. . ; > 

... a memory unit ' ' ■ ^ • 

. . . a'constant key or built-in constant function 

■p ■ ■ ■ ■ . , ■ . ' ■ ' , 

.... automatic round-off or round-off key ^ 

... : overflow or' battery weakness indicator \ * 

Mini-edculators to be used advanced mathematics courses should in^^ 
..... trig&nometricjunctions ,^ ' , . 

• » ,. 0 - ■ , , ■ ■ ■ \ ■ • . . . ■ . ' ^ 

. . . logarithmic functions • \, . / 
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; . . reciprocal key « * 1 t- . . 

■ ■ '■ ■ - ■ ' ■ ' . ■ ^" ■ ■ " ■ ■■. , • ~ ■ ;. V - 

* . . . sign change key , ^ - , *. . 

root and power keys*,/ 

In summary, teachers should carefully consider what a unit can arid cannot do prior to purchase. 
ALWAYS CONSULT THE USER'S N|ANUAL WHEN CONSIDERING A MINI-CALCULATOR 
FOR PURCHASE. ' 



J. 
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PREPARING TO USE THE Mlljll-CALCULATOR 



Check tjKat all-calculators are in working bonditibn. 

Calculators may be powered by various sources; a. c. adaptors/rechargeable batteries or 9 
volt transistor batteries, If a. c. adaptors are to be used, locate all live receptacles. The use of 
extension cords and multiple outlets may be necessary. Consider traffic patterns to eliminate 
tripping over wires. 

Stress that machines should be cleared aft:er be^^ ; 

Stress that calculators shoulSlfe tp^ed off at the end of every activity. Battery operated 
machines will lose their charge if riot turned pTf. **TURN OFF YOUR MINI-CALCULATOR 
jVHEN NOT IN 4JSE'; should appear on a^^^ 

Machines may disfunction if pluggedvin when in **0N" position. 

If .calculators are to be shared, groups of not more than three students are preferred. - 

. " " ' . ^ .■ " ' 

SUGGESTED SECURITY MEASU^S; . ■ 

Number i^^teij^ftors and label w^ith school / 

Mount machines on large size plywood boards. 4 ^ 

, Attach machines to a rolling work table. ' ^ ^ 

Use teacher aides and student monitors to distribute, collect and inventory 
equipment. * ^ ' ^ \ ■ " 



CLASSROOM q^S OF MINI' CALCULATORS 



USE CALCULATORS AS INSTRUCTIONAL AIDS TO: 

. Emphasize the importance of place value, ch j^ I operation and order of 

'operations. 




; ; . Motivate drill activities; | . ' 

» . Assist students in^discovering nujnber patterns. - ' 

Reinforce decimal dotation of fractions, ratios and percent. 
. Focu;5 on procedures, rather thay computation, in problem solving. 
M Enable Students to check compujtations: 

. Provide an effective instrument tor peer tutoring. 

• ■ • •■.-.,■/'.■/ ■ •, ' . •■ . , ■ ■ 

^Although this booklet has been planned for us^ in classrooms wher^ mirii-calculators are readily 
. available, the use of even a single calculat^pr can be a valuable, instructional aid. 

. USE SINGLE CALCULATORS FOR: 

. Individual checking of 'work. ^ 

. Demonstrations by teacher or studeht as class follows along with activity sheets. 
. ; Use in a math lab with task, cards. I ' 

. Individualized, remedial, or enrichment assignrnents. 
. Srnall group instruction. 



THE KEYBOARD 





0/ 








B- 


q 


X 1 




5 




h 






E 


3-. 




q 









The illus;tration above shows the basic keys and numerical arrangement, although many variations 
exist depending upon the make and model of thp calculator. It is the order in whjich these keys are 
pressed that i)ecomes vitally important. In addition to external variations of keys,'the internal logic 
of various calculators may differ. It is incumbent upon the teacher to become thoroughly familiar 
w;ith the calculators that are to be used in the classroom. Explicit instructions will be found in the 
manufacturer's instruction booklet. ' 

• ■ ■ ■ ' \, _ ' • ■ ■ 

Subtraction has to be performed slightly differently on machines that operate on a rithm etic logic 

than those operating on algebraic logic. The former generally has a I + 1 and a 1 - I key, 

" ' I I li?„.l 

whereas the latter has separate , Qj , and j | keys. In a jproblem such as 8 - 5, keys 

have to be pressed in the follo\Ving order: 



ARITHMETIC LOGIC . 



ALGEBRAIC LOGIC 



**3'' will appear in the display 



"3 " will appear in the display U 



erIc ' 



The internal variations of different calculators become more pronounced when chain operations 
are to 6e performed. For example, a problem suph as 3 x 4 + 5 x 6 wifl ^ interpreted differently 
by different pal^ulator$v Some will consider the hierarchy of operations and interpret the above' 
example as (3 x 4) + (5 x 6): Tlius/the answer on the display will be 42. Others will interpret a 
. problem in order from left to right. The above example will then become ( (3 4)+ 5) x.6 which . 
will produce an answer of 102. StUl other calculators will simply clear the storage of an accumu- 
lated product when the + . key- is press6d. In the ^boyb e;s:ample, such calculators will clear the 
product of 3x4 when the + key is pressed, thus yielding aa answer of 30. ^ 

theteaCheji will have TO^EXPERiMENT Td Determine way chain opera-, 

TIONS ARE to BE ENTERED TO 0|§|IN DESIRED RESULTS. The use of parentheses should 
help^to eliminate this problem. 



The use of special function keys siti 




— } 



, etc. is be^t determined by 



reading the accbinpanying instruction booklet. Whenever possible, calculators used in the class- 
room should have only those functions wi|;h which the student is familiar or Will become familiar 
faring the year. The use of special function keys .without. an understanding of the underlying ^ ^ 
concepts should not be encouraged, - . \ ; ' 

Students must be given instruction on how'td use the particular make andVnodel of mini-calculator 
to be used in the classroom. Both its capabilities and limitations need to be stressed. This will 
promote optimal use of the mini-calculator in the teachinig-leaming process\and Tielp to avoid stu- 
dent frustration. The teacher should recognize that experimentation is an effective learning 
experience and allow time for it. The activities and games in this booklet entourage the creative use 
of the mini-calculator as an instructional tooK ' . 1 ^ 
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PLAGE 
VALUE 



The length of display "of the "rriin^calculatpr y ou use in the .classroom will 
determine the size bf the numbers you wUrbe able to include in place value 
activities. , . ■ 



Students should be aware of : : ' .; 

a. Tiifi length of display 

b. Jld w an overflow is indicted < . ( ' 
e. .Tl|e placement of the decimaljioint at the end tjf a w^ on most 

' /-. i calculators 

e omission of poriodid commas irt the display 
Tfi i er ihe digits ot ^ number 



Ebc^ple: a 
DIGIT ENTERED 

7 

2 

9 

8 



DISPLAY 

















7., 
















7 


2. 














7 


2 


9. 












7 


2 


9 


CO 



I On your calcumor, enter each of the following: 
l eritry.' . ■ j"::,. ; . ' ; , ■ . 



Bb sure to clear your calculator after each 



1. 13 

2. 5Q3 

3. eool 

4. 520 
5/ 4791 



6. 52163 

7. looobo 

8. 634521 ,.■ 

9. 118^75r 

10. 84317652; 



Ask students to enter numbers (designated by you) oh tlveir calc^ Write the number names 
on the chalkboard or hold up flash cards, e. g. f orty -seven, twepty-three, one thousand sixteen, 
etc.' .. ■■. , ^' . : : ; ■ ■ ' ■ ' - ■ '.^ , 



Ei)t^r th^ following on jour calculator. Remember to clear after each entry. 

1, A tw^'place riumber^with a ''4'Mnthe on^ 

% A thtee-place numberwitha"6'rin the ten's 

3. A three-place number -with a "O'Vin the ten's place. 

4. A four-place number with a^,"^^ 



Tlie reading of numbers and the wrH of theii' number names are impottant skills -to be 
developed in the curriculum. The calculator is a useful tool in teaching these skills. ^ 



Enter these numbers.and copy yoMi displ 

1. twenty-six , , , 

2. seven hundred sixty ' 
3., one hundred two 

4. twoi thousand, nine hundred seven , ' 

5. fifty-one thousand, nine hundred sixty>6ne 



f V 



^ Enter each of the folloMng aumbexs and4ind-their-sumsr 



\1. seven ty -six 
\ four 
''.y: twenty 

\. sixty-three 

\ zero 

" ^\ ■ • ■ . ■ . 

Youi answer should be 163 



2."s€iven hundred six 

five thousand, twenty-four . 

one thousand, one hundred eleven 

sixty -five 

two hundred twenty 
Your answer should be 7126 




WITHOUT LOOKING, PRESS ANY TWO NUMBER KEYS. COPY EACH DISPLAY AND 
WRITE ITS NUMBER NAME/ e. g. A ?1" and then a "7" are pressed: 



Copy display 



Write the, number seven teen 
1. 



2. 
3. 



This type of activity should be repeated ly pressing three keys, four keys, etc. 



(9\ 
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.Circle the grea^st hujnber-iri eAi l^M^fc|,b!;i' l ind the sum oi 
■your calcidator, The'sum shxjUi .;|^P^*r tdt;-' I A)?' ; . 



irclodnumb ij-^i'M' 



17 



26 



91 



84 



42 



51 



15 



49 



60 



6 



15- 



27 



(A) 
(B) 



2 


Q 


9 




3 


8 



. Now place a check h'e^t.W the least number in- each group. Add* Compare. with: (B) 




■2 3 . ; 



I.. 
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Tl^e calculator may be used when teachihg regrouping and expanded notation. Activities such as 
^ th« following teinforce' tliese necessary skills* ' , ' . 



Regroup each of the following to name a decimal numeral: . 



1. 

2. 

3 

4. 

5. 

6. 

8 





lOOO's 


lOO's 


10-s 


I's 


• - 




■ .2. . 


3 


■ 12 






:3 


' .:■ 17 ,; 


■s 






10 


;,'i4 


7 






4 


: — V 

18 


13 






17 ■ 


15: ■ 


10 




9 


9 


■ - 9 ■ 


10 , 






13 , 




19 




,2. 




..■■■1:1 ■. 


.. • -4 • 



Use your calculatof and find the sum of your answers. Did you get 25000? If not,'check your 
work. ♦'v - ' ■ . , * 



ErJc 



Rewrite each of the following as a decimal number. 
1. 3000 + 400 ^= 30 .+ 7 ____ 



2} 500 + 70 + 2 



- V ( 

3. • ,20000 + 1000 + 600 + 60 + 9 

4. 4000 + 500-+ 40 

5. 3000 + 900 , ' 
.6.- 1000 + 200 ,.+ 60 + 2 



Use the calculator and find the sunr of yo'Jr six answers. Turn your unit upside down and re?jd. 
the display. If your display is not a synonym for "fat", clieck your work. 



■24 
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ROUNPING OFF NUMBERS 
ESTlMATlNd ANSWERS 
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ROpNDING OFF NUMBERS 

, .• ■ '''and ' ■ I , ■ • 
INTIMATING ANSWERS 



- Th€i increased use of the mini-calculator will plade greater ■ 

emphasis on the teaching of rounding off numbers^and ; 
: estimating answers. An incorrect answer may appiear on ' 
; the display, due to a student entering a wrong digit, ^ . 
calculator misfunctibn or display H 
niiust beiaW to determine whether or ijot an answer is reasonable. Tlie ability to estimate is a 
checkVjherefore, riot ori^^ I / 



SUGGESTIONS; " --^ ' ^ ^ 

.^Tfe^ichstud^^^ 

Teach student^ wh^n tf? rbun|d off t^ ID'S, 100!s, 1000 's/etc. ' ^ 

: . Have studenb round of f .nulnbers to be cefn^uted, perform the indicated operation,\ind 
obtain aA estimate prior to entering the profit the calculator. ; :* 

. Have students then do the iMf<jblem usii;ig caldalati^ compare ^heir answers to t^e 
estimate. '. 

". Ppllow'^ similiar procedure when teaching decinral fr^rt^^^ , ■ 

Afitivities sinjiliar to the f ollowing sharpen students' skUls in rounding qff numbers. The use of a 
**sum of rounded numbers" box provides immediate reinforcement. ' ; ' ^ . " 



Ro,urtd off to neair^st 10. Enteif-each rounded off numberj^nd find the sum.' Com pare with the 
'/-.boxvioamb^r. ■ ■ ■ ■ .■:y'\' ; - ' ^ . ,^ . ^ 



88 
71 
66 
37 
53 



18 
92 
48 

61 ; 

27 -'I 



29' 

38 

41 

66 

93 



320 



250' 



290 



Round off io nearest 1000. Enter each rounded number and find the sum. Compare with the box 
' number. ,^ • ■ ^. . 0./ ' ' \ » ' .. '. " ' ? 




2194 
6f547 
1714 
4981 

6053': 




1770 
2004. 
" 6995 
■ 7099 

. " 5473:; 




4300 
9076 
■ 6572 
2194 
9984 




•»■•■■ 


22000 




^23000 




32000 



















USEYOURCAIX!ULATORT0: . . ; 

Square the numbers belowy R^iund off the answers to the nearest whole number. What important 
events pccuned on these famous dates? w 

NUMBER - dates Events that pccurred on the famous date. 



38.6262 



40.2492 



42.1422 



42.5672 



43.1852' 



43.7942 



43.9202 



44:0562 



'44. 




44.37^2 
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•A. 'Roundoff and estimate. Thesymbol « means "is approximately equal to." 

1. 795 > 602 « " '6. 8917 - 875 ' . . f; 

2. 972 - 129 « ______ 1- 19X-9 x l2 2i .. 

3. 49 X 62 ■« . 8. 659 -r- 11« . 

' 4: 99^ 19^ ' 9.- (99-311x49^ • / 

- 5. 5607 + 359:^ ' ^ 10/ 6942 X 9 ^ 36g^ i 

B. Do each problem above, using your calculator. Compare each answer with your * ' 
esthnale, > ' " , 



Estimate the answer to each problem, then do each problem using your galculator. 
Were your estimates reasbnablie? ITie 




ESTIMATE CALCULATION 


REASONABLE . 
ESTIMATE? 


1. 427 + 660 


1100 1087 ■ 


YES 


2. 29 X 31 


9000 899 


NO- 


3. 1000 - 89 






4. 2136 ^ 3 






5. 158 X 2 






6. 9857 + 4999 






7. $5.00 - $1.98 






8. 2673 99 
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At the appropriate level of instruction of your students, provide extensive multiple choice 
activities siniilar to the followinj|. ' 



Estiniate the ans^S^ers: Circle your estimate for each problem. * * 
1. John walks at the rate of 5.2 kilometers per hour. In 4 hours he walks 

' • ?"•■'.-■ . kilometers/- 

: 20 



. 100 : 

2. One mile is equal to 5280 feet. . ; ' 
5 miles ? feet. 



12 



10000 



500 



25000 



3r^A car costs $3875. The down payment is $967. What is the balance? 
/ $3000 $2500 $1800 

Calculate the answers: Use your calculator and place the answers below. 



2. 

3. 



ERIC 
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WHOLE NUMBERS 



3x 



23 , 



ERIC 



WHOLE NUMBER^ Basic skills are continually reinforcedHhrotighout all levels 

of the curriculum. When pifoviding drill work in basic 
' skiUs, use the niini-calculator for irnmediate reinforcenient 

of students' responses. 

The following activity may be teacher-directed with entire class responding, or used with pairs of 
students working together. Problems may appear on the chalkboard, on- an activity sheet or on 
flash cards. . - v 



Enter each problem on yoiir 'calculator, respond verbally with answer then press | = | 



2 


X 


2 


■ & +--7 . y-' 


, . 32 8 


11 


- 3 


3 


"X 


7 


4 + 3 . 


54,-4-6. ■ 


6 


- 2 


•2 


X 


9 


■ ■.: . 7.'+ 2 , ■ 


\ 12' 3 


4: 


- 1 


8 


X 


3' 


6 + 1 


• 56 -T- 8 


. 7 


- 0 


3 


X 


8 


11 + 8 . 


14 -T- 2. 


.10 


-.9 


6 


X 


9 


V '--9 +., 7 '" 


21 3 - 


18 


-18 


4 


X 


3 


. 12 +3 " . 


63 -r-. 9 


12 


- 4 


7 


X 


1 


■ '8 +0, . 


"36 ^ 6 


19 


-■'1 



Use your calculator to determine which of the following' products. ari^cbrrect. :Cii[;c;le 
only correct answers. . ' « 



1- 51 2; 37 

X 16 x42 

, . 826 . / 1544 

5. . 24 X 68 =1732 



3. 876 
x456 
399456. 



4. "2468 
X 1357 
3349076 



6. 176 X 268 = 47f58 



■jsi: your calculator lo determine which of the following quotients are correct. Cir i. r 
crjy correct answers * ^ , 


1. 21033 57 = 269 


2. 12177 ^ 99 = 133 


3. 1292 ^ 17 - 76 


4. 1288 14 = 92 , 


5. 34259(34 ^1929 = 1766 . 


6. 39933 ^ 87 =, 459 



it is extremely important tor students to realize that the human mind can think while a miri- 
calculator cannot "think''. The calculator has been prograninied by humans to do calculations 
very rapidly and accurately. However, some calculations can m handled more efficiently by the 
human mind than by the c^ilculator (i.e. it is faster to do some problems '^in one's head" than 



to take the time to enter the problem on a calculator). CertainIy ,.most of us would use a calculator 
to compute **26J6x 32;056'^ut wpulddo *'25 X 10"mentally. 

^ ■ ■ - ■ ^\ ':■ ■ ■ •> ^ ■ ' \ " . ' ; , & 

Consider multiplying whole numbers by 10^ 100, 1000, etc. or multiples of 10, 100, 1000, etc. 
A calculator may be used to discover that multiplication by 10*s, lOO's, 1000's,*etc. is the same 
as annexing a zero to the number being multiplied, 2 zeroes, 3 zeroes, etc. But, once this is learned, 
the use of the calculator is unnecessary. To emiphasize this idea, try the following activity : 



NoMV that you have learned some rules for multiplying by lO's, lOO's and lOOO's and multiples 
of id's, . 100/s, and iOOO's, the following examples may be easier to cbhipute.in your head 
rather than using the calc&lator. Pit ypursdf against a student with a/calculator. Both of you 
should start at the same time, you computing mentally while your friend uses the calculator. 
Both of you should write down each product. See who finishes first. GET -READY . . . 
■"GETSET. . .GO!. -• ' „/ ■ 



l4'« 


■34, X 10 = 


'2. 


97 X 100 = \ 


3, 


470 X 1000 = 


,4. 


'999 X 100 = 


5. 


' 45 X. 20 - 


6. 


10 X 100 = , 


7. ■ 


167 X 10 = 


• 8 . 


50 }r200 = 


9- 


19 X 100 '= 


10. 


4567 X 10 = 



11/ 32 x 30 = ^ ^ : 

■■12. -25 x-40 = ^ ' 

13. 330 X 100 = - ^ ■ ; 

14. 37 X 1000 = _______ 

15. 1000 X 875-== - 

16. 100 X 46 = . 

- J , ' ^ 

.17.. 10; X S40 = ■ . 

18. 400 X 23 - t ' c ; 

.19. 50 X 30 - ■ 

20. 20 X 15C ^ . , . 



When providing pracace activities fdr :eration th'e teacher caii take advantage 

of some of the moti ational aspects o: oalcuIatorSasage. When he display is turilec u^§ifle 
several of the digits can be interpretec as letters. |Use this not i rerely as ah ihteresr^rig divers&n, (' 
but as an integral part of ^our activity. r ^ ' 



■V 



Do these problems on your calculator.' Place your answers below. Do the inidicated 
pperationi to obtain aiinal result. ■ 



:i. 544 + 168 



2. 1300 2 3. 158 - 85 4. 203 x 7 ; 



1. 



2; 



4. 



RESULT 



i WITH YOUR ANSWER STILL ON THE DISPLAY, TURN YOU^l CALCULATOR UPSIDE 



I DOWN. YOU NOW HAVE A TALKING MACHINE. 



Make up a set of problems including'k)me with incorrect solutions. Give them to a class^ 
mate with a calculator and hayehim/her circle only the correct answersV Your, partner 
scores a point for each correctly circled answer after which you and your partner reverse 
positions. . ^ . ; 



Do;these problems on-your calouiatbr ; , \ 

1. 68 33 2. 1" X 6 3- 391 - 104 

Enter v: :^:; answers below iid add. 



4. 75 -^ 5 



TOTAL 



^ -lyci- ::ai :he Inter^i-itioni 
work. 



: Tri-_.3 Signal, congratulations'. If not, c^heck ybut 



3 
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GOAL a calculator game for 2 players 



Procedure: ' '.'^ . 

1. Enter start number in the machine. 



. Use only the designated operation key. • 

. Alternate play be entering a one digit number aiid. pressing the operati 
/ If the goal is **surpassed", game is adraw. / - 


on k 




START #51 
. OPERATION; / 

GOAL o ' \ C 


; ' GAMfe'' 2 ■ .;: 

START,#600 
OPERATION - 

GOAL 555 


. . GA 

ST. 
OP 

GO 


ME;: ... a ,' 

^t|#63 
ERATION,- : . ■ 

AL. ! 51 


GAME 4. K^^^' 
' START #73 \ 

nPTPP ATTHKI 4- 
. Ur Jilv A 1 iKJVi ^ 

V goal' 100 


lAME ■ 3 ■ \ ■ 
START #0 . ■ 

30AL 18 


• GA-;1Z£ . 6 

START #621 
- , OPERATION 

GOAL 65 


+ ■ 


GAME . 7 ,. 

■ 'START #16' 
OPERATION :: 

' GOAL 160 


GAME - ' '8 : 

£TART #1 
OPERATION X 

:-OAL 15 


- GAME ■ 9^- 

STAR1 #6 
OPERATION 

' GOAL 12. 


'x 
24. 


GAME 10 

START #400 
OPERATION ^ 

. GOAL 10 


GAME 11 

START #650 ' 
OPERATION -r 

GOAL 5 


GOAL 12 

■ ■ START #48 1 
- OPERATIOI 

; GOAL ^.y 









Magic Square Repmrs ! /■ 

Use your calculfitor to find ah incorrect entry in each of Jhe magic squares below> For a 
square array to be a magic square, each row, column, and diagonal must have the same 



Exam|le: 





■,■•••■8: . 




:>4 , 




10 




"9 




6 


7 


2 






7 


-26 


22 




34 r 


18 


■ ■ .2 ■ 




.14 


10 


30 



Location of incorrect entry? 
Row Column 
Correct entry for location? _ 



.14 


.49. 


59 


84 


79- 


65; 


34 


29 


44 ^ 


^19 


89 


54 


69 


..74,. : 


24- 


39 ' 



Location of incorrect entry? 
Row Column 



Correct entry for location?. 



EKLC 



Location of incorrect entry? 
Row 2 Column 1 



Correct entry for location? 1 



2). 







— 




2475 


198 


:079 




1732 


2-TS 25V4 




2277 


Z376 


1991 





Location oi.incdrrect entry? 

<^ Row ' Column 

^Correct entry for location? _ 

4) : \ . 



6:-, 


vi 


28 


42 


-41 


23 


21 


6£ 


■1- 


56 


27 


3E 


3f 


49 


56 


14 



L::2atic: oif incorrect entr ? ' 

E Coi :::: 

C rect :ntry for 1 ion? 



■3 
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Forbidden Keys! 



In the f oil o wing problems, use only > th e designated number keys. You may use any of the A 
function keys on your calculator, e. g. make your display read [T] [3] by using only the [4 



S a S □ El 0 S □•■B' B. HI 

1. Use only the [T] key 5* times to display [^[V] |^ 

2. Use only the [£j key 8 times to display {T] 

3. . . Display [T] [T] [T] by using only the pTj^key. 

Use only the | 4 [ key 3 times to display 



o. 



Use only thie' l 3 [ key 4 times to display [ 2 j j 4 | 

I 4 I keys 



Use each of the [l] , 
order to dispjay 2 1 1 5 



^vand 



but once in any 



Use each of the [j] , [T] and 

order to>display fT| [T] 



■4 



keys but once in any 



A mini-calculator equipped with a constant key has many advantages for ilie classroom teacher. 
Check the instructional manual that accompanies your mini-calculator to determine if your [ 
machine has this feature. Depending on the model and make of tlie mini-calculator, the 
constant key will work differently.' . , 

Suggested Activities: 

(An Alcor Grand Prix mini-calculator w^ used in the following examples. J • . 
-1. Basic counting practice • - ' 

.jtii^play will read 1, ^, .3; 4, 5/etc. ' . 

. ^p- □ a B IE 0 0 0 , : 

r display will read 2, 4, 6, 8, 10 etc, 

. :p^[^ HO] □ □ □ □ □ .etc. : : : 

display will read 100, 200, 300, 400, 500, etc. 



Coimting-backwards - -i^'--- >: H ^ 

display wUl read 99, 98, 97, 96, 95,' etc. ' 

display wUl read 45, 40, 35, 30, 25, etc. 

■ ■ y- ■ ^ . . ■ * - ' ' " " ' ■ " 

■ 1 . • . • • " • ' . ' ' > ■ ■*•.'*■■ 

Drill^ multiplicatioh facts' ' . 

S -sill 0^® B : H H [i3 a ■[!] 

display wUl read 5, 10, 15, 20, 25 etc. 

S a' 0 E H s s 

display will read 8, 16, 24, 32, JIO, etc. . , , • , 

■ , ' ■ . - ■ ' . ' ■ ■ - ' - .6 

Drill of division facts ' . ^ ■ 

pi @ □ H H E □ ® Q ® Q S B 

display will read 10, 9, '8, 7, 6, etc 
Muljiplicatiori.as successive additions ^ - 

Display will read 2, 4, 6, 8, 10 • . ^ , , 

10 = 2 + 2 + 2 + 2 + 2 = 2 X 5 ^ ^ .. 



Division, as successive subtractions • ' ^ \ ' 

p.. @ □ e'b s E H H E] a [3 

display will read 4^, 42, 35, 28, 21, ^14, 7, 0. 

^thus, 56 -^-*7.• = >8' ■■ " -."-/''i^ ■ ' ■ " '.^^ ^ ; . ; ' ' ' 



Squaring nuinbers ' ■ 
pres. Q ] 

.display will read 49 v 
72 = 49 ,39 



The importance of teaching the use of parentheses, order of operations and properties of whole 
numbers laecbrhes apparent when using calculators in the classroom . Most calculators perform 
Weritioris- as *eyire -Thus, if •^S ^ 5 + 4 =^ " is entered " \Z\ [x] [1]. E3 IZf EEl' 
the dispW reads ''19'", the coriaect answer. But, if ''4 + 3 x 5'' is entered [4]E1] [l] [1] [^1 
an incorrect answer "35" is displayed. There are several mini-calculators on the market tltat > \ 
have **algebraic hierarchy," These machines are programmed to receive the entire expression, t 
then calculate it according to the process hierachy (parentheses, exponentiation, multiplication, 
division, addition, subtraction) automatically; 

■ ■ . • , . .; ■ ■ \' 

jPrior to'teaching order of operations, the use of parentheses arpUnd the product "3 x 5" in the 
above example should clear up any ambiguities. This I'aises, another important point, though. If 
•the calculator being: lised has no memory unit, a student is forced to write an intermediafx answ^er 
on paper pnor tpirriving at a final result when working with "4 + (3 x 5)'.'. A knowledge of* 
^h'e properties oi whole numbers enables the student to enter many computations directly without 
resorting to a pencU and paper ''memory". To Ulustrate, 



ENTER 



A > (3 X 5) 

DISPLAY 



□ 







,3 






X 






5 




1 


.5 






4 






1 


'9 




Provide opportunities for students to apply their knowledge of using parentheses; order of 
operation and prb^perties pt whole number^. Since all three skills are not usually taught at 
the saihe time, be prepared to answer questions concerning "wrong" answers when students 
^^enter^ertain types of calculations. 

>,The following activity rriay be used at the junior high level' after all three skills have been taught 
in depth. Parentheses ha,ye been us§d only where necessary. ^ ^ ^ ^ 



Do the'foUowin'g iJising your calculator/ , - 

■V^ '--^ ■ ..■ ' • . 

, 2. ' 627 'X ' 41 ■ + 75 : ■ ' ' , t ' 



3. (29 + 75) X 6 + 56 = _ 

4. (It X 11' + 29) X 40 = 

5. 4282 X 5 + 11 X 6 - ^ 



Find the sum of your 5 results. Turn wur unit upjside d yoffr display reflect what 

life is like in our classroom? if dotVcl^k yoiir work, r; ' ' . ' ^ 



Use the calculator to discover rules for divisibiI<ityV' 'rhe fQ]llowing activities are a suggested sequence 
for expl6ratory w6rk. Bach can be modified tio meet individual classrdb^ needsr , 



How may a calculator be used to determine that one nurxjlifeV is (livisible by another? 
Tfest.each first number for divisibility by the second.- - ' - . ' ' 

1. 565 by 5. 2. 343 by 3 3. ^ 14028 by 7 ,4/297636 by 4 



A riumb^er is divisible by another number if ther^ is no^^J^ 



Wh-at are odd lind even.numBers? / ^ r.^r. ' - / , 
Check some odd numbers to see if they are^ivis^iblc by 2. : 
- Check some even numbers to see il they are divisible By 2 J- 
Can you find an even numbei^thirtHs^ipjL divisible by 2? ' 
Can you find^at) odd number.that Ls divisible by- 2? 
Then what ,13 .the rulo to tell if ii^numHerjs divisible by 2? 
A number is divisible by 2 if aiid o^nly if v ' ' ^: ' 



What is a short cut way of multiplyinj^ a fiumber by 10? 

If you don*t roniember, try these on the calculator to find out: 

T> 10 X, 17 , 2. 10 K 9 3. 10 x 230 4. 10 x 1098 

, Do you see a pattern? • ; 

Then every numbei with, j the one\s place i;; (livisible l)y 10. 



Find these products using your calculator: 

1. - 5 X 674 2. 5 X 703 3. 5 x 27 

Multiply 5 by fdur other numbers. 

Do you see a pattern? \ 

A number is divisible by 5 if and only if ' ' 



4. 5 X 3040 , 5. 5 X 11311 



Use your calculator to test for divisibility by 3. ' 



1. 360 
7. 981 



2. 5172 3. 50412 • 4. 622 ; 5.. 2721 
8. JOIOIOI - 9. 11476 10. 672000 



6. 121212 



What is the sum of the digits in each of the above? «^ 

. 2. 3. 4. 5._ 

8. 9. 10. . 



6. 



Do you see a pattern? State tlilg pattern in the form olf a divisibility rule. 



Further explorations: 



. . . divisibility by 9 . ^ ' 

. . . ' divisibility by 6 ' 

. . . divisibility by 4 * ' i. 

. . . use the calculator whon determining the priijie factorization of a numberi In 
orderVdivide,numbers by 2, 3, 5, 7, 9, 11, etc. ^ ^ 

:r\ i '.use the calculator to show the uniqueness of a prirpe factorization, 

irrespective Qf order, I.e. 60 = 30 x 2 = 20 x :3 = 15 x 4 ^12 x 5 

' ' ' . . V ^;-10 x 6 = 2 X 2x3 X 5. - 

Here is a check for divisibility by 11: . ' • ^ ^ 

A numj^er is divisible. by 11 if the. difference of the sum of alternate digits is 
divisible by 11^-^ (start froni the right.) ; . ^ . 

ftoes 11 divide 3Q14682?. . " " - . ' 

3014682 (2 + 6 '+ 1 + 3) 

' . ^ ■ 12 ' 

■ /. 11 divides 3014682 . 



(8 + 4 + 0) 

12 -0 
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Test these numbers for divisibility by 11: 

; ■ 6456 • 4715 

41195 , 713823 . 

\ 15248 749749 



Find the missing digit that will make each resulting number divisible by 11. 
5 60 ■ 2 74 

' ■ ' ' ' a ■ ■ ' * ' ■ 

638 38 40"^^ 54 



Enter a 3 digit number in your dispaly. Repeat the digits to obtain a six 
digit number. , 

e.g. If "123'Ms your three digit number, then "123123'' is your six 
digit number. > ' 

1* divide the display number by 7, 

2* divide this quotient by 11. , ^ 

3. divide this quotient by 13. 

, Compare your answer with your original number. 

Do this several timtiJj using different three digit numbers. 

Try dividing first by 13, then 11 and 7. 

Try, a different order.of divisors. - 

V . • 

Does the order of the divisors change the answer? ^ 

■ ■ , ■ ' . , ■ ■" , ./ ' ■ 

Why does this work? „ 



DECIMAL 
FRACTIONS 



HAZEL 




'MY calculator disagrees. 
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DECIMAL FRACTIONS 



As most calculators display all fractions in decimal forni, 
greater emphasis will be placed on the teaching of decimal 
fractionis, TTiere is a very strong possibility, therefore, tha^^ 
the curriculum will change so that the teaching pf decimal fractions will precede that of common | 
fractions. In order to emphasize the locatipn of the decimal point, many mini-calcula)bors automa- 
.tically enter any decimal fraction less than one with a zero preceding the decimal point by displacing 

0 . when the machine is turned on! This terminal decimal point is usually retained in the dis- 
play of every whole number. Therefore,, a ''floating" decimal point is a decided advantageous ' 
feature Of the mini-calculator. It is an aid to complete understanding of decimal notation. 



TURN ON 
ENTER 



CH . 



DISPLAY 



TURN ON 
ENTER 



displaV 



0. 



0. 



0. 




Problems such as the following will add interest Xo, and give instant verification of, corroct/entry ol 
decimal fractions and operations. * • 



Do the following problems with your caloulator. Be careful of the decimal point. 
^ (1.5 2) (2 X 1.1133) 



Turn your calculator upside down to be welcomed by the calculator to decimal fracticpns. 
If you have hot been greeted, check your work. 



Make up a problem using decimal fractions so^bu can answer. 



•the upside down calculator vocabulary may be used with or without a decimal point. 
^ decimal point, however, cap be used to 'separate two words, (he.is), JRefer to the mini-c 
vocabulary list on page 115. ^ 



lie 

alculator 



Activities arid worksheets involving money may serve as ^n introduction to decimal fractions. 
More advanced tQ|)ics involve rounding off, decimal am common equivalents,- combih<ltions such . 
as 0.02 1/2, powers and roots, repeating decimals, etc] Rounding off decimal fractional to obtain 
an estimated answer is an important component of self-checking and verifying the accuracy ot ^ 
the display. Some mini-calci^ators automatically round off decimal fractions, including repeating 
decimijs, that exceed the display limitations; others will truncate (cut off) at the end of the display. 



/ 



Discovering the equivalence of numbers such as 0.8, .8, 0.80, etc. will reinforce the significance of 
the decimal point and zero in place value notation. Non-significant zeros do not appear in the dis- 
plays as they are automatically dropped. 



V 



Compaie the answers for each section. What do these answers indicate? 



, 26 + 

026 + .90 
' 26 X 0.900 
0026 X 0.9 



34 X .6 

034 X .60 

34 X 0.600 

0034 X 0.6 



20 
020 
20 
0020 



.3 
.30 
0.300 
0.30 



4. 



15 
015 
15 
0015 



■ .5 
.50 
0.500 
0.5 



The nl.-icement of the r acin d poini^n each component of a problem well as in the 
rein! ced by the foil ■.■■in juggesteaactivities and others created by the teacher. Be 

lator used, student? -no : be encouraged to estimate the answer, do the computati 

iftdic... ad algorithm a: : i the calculator as a .^If-check or as directed. ^ 

The mini-calculator cl ui in developing the concepts needed to order decimal fractu 



:-;-sre. be 

" ZZs CL.CU- 

.--iig ine 



Enter the decimal point. Without looking press four number keys^. Record-the resul 
Repeat this three times. Label the three resulting decimal fractions "high", "middle" 
and "low". ^ 



/ 



Sample: 



0. 


4 


6 




2 


•0. 


0 


1 


6 


5 


0. 


2 


4 


0 


6 



H 

L 
M 



Cho^V a team and play the game of "Hi-Lo". • Each player records and labels the three 
"blind'' numberis as above. The numbers labeled "high" and '*low" by each player are 
then compared. The phiyer with the highest number scores 2 points; the lowest number, 
scores 1 point. The winner is the first player to reach 25 points; The game can be varied 
by entering the decimal point after the first or se?bnd digit of each number entry. 
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In each of the following pairs oi expressions choose Ihe one you thiiiA has the largest answer 
and do the work iijdicated. 



1; 


0.03 + 0.7 ^ 


0.3 + 0.07 ' 


2. 


1.5 + 6 


1.05-+0.6 - 


3. 


.0.03.-0.001 


0.3 - 0.001 


4. 


0.79^0.7 


7.9-7 


5. 


0.007 X 0.3 


0.7 X 0.03 ' 


6. 


1.50x0.5 ■ 


15 ,0.005 


7. 


0.16 + 0.04 


1.6+0.004 


8. 


0.28 + 0.2 


2.8 + 0.02 



Add the eight answers. If their sum is 550.2 your estimates were correct. If riot, us^ your mini- 
calculator to cheel<: your work. , 



Be carfefui when creating orobl' s ir 
(0.0000 : 5 X \1, 0.000023 : .00 
the disp. cap jity has been e: ceecl 



Inultiplit - :'cn of very s ^lil cfecigial ::^ctioris ' ^ 
). Sc^e c:. luiators will G. Dlay \ , | a; iie answef , as 



The con rr cs r :essary for roundinfi v/hole numoers as an aid to istimat: Dn she aid be extende_ 
ito decim. raciions. Rounding off - 3 nearest whole number is oi special value. The calculator 
■ V is of little sistance in rounding off ; ::imals unless the unit has a spi-ial.roundiiig-off function ^ 
\ key. It is ' valuable to be able to i jognize that the answer resultii ^ from pencil and paper or 
cailculato: .zTiputation is within reasc^n. ' ' ' 

i By preparing>flash cards of decim^ fractions, activities such as the one below canjae presented. 



Use your calculator. Enter the numbers that are the' answers- to these questions as addends. 

tb 'th'e nearest v/hole number. 



1. Round off 

2. . Round off 

3. V Round off 

4. Roundoff 



2. 


2" 


4 


2 


6 






o: 


9 


9 










0. 


0 


3 


8 




0. 


0 


0 


5 


1 



■ y 



to the nearest tenth. 

to the nearest hundredth. 

to the nearest thousandth. 



Look at the sum of til ese numbers vsrith your mini-calculator held upside down. If it telts you 
what* to wear on your foot,'y oii were right. If not, check your work. 



4 o ; 



1 



ERIC 



^1 



. The corrdc digits in'the answers to tji^e following problems are given. ^^1 you have to do is put^ * 
: the decimal point inlhe right place, ^ . ; • ; 



1. 


3.46 + 15 + 1.007 + 0.93 = 


=20397 






2i 


.34.6 + 1.5 + 10.07 + 9.3 = 








3. 


19-0.19 = 1881 


■4. 


4„63 - 0:012 = 461^ 


5. 


12.8 X 0.05 = 64 




6. 


2.94 X 1.6 = 470- 


7 


S.84 ■ • •• 




8. 


15.24-=- 0.24 = C . 5 



you m. ilculator to find i ve su 


. the 


eight answers. If this sum rounded oil to the 


nearest nr ambei is 172, you did ~ 

1 ■ . . ' 




: ■ ■ V -.. ■ ,, , . ■ . ■ 


\f . "•*'■. 


Tifeahs e: it lome of the p/oblems : 


t;Ow are 


not accurate. Cross out the wrong answers and ■ 


' tdrrect . .> ' '„ 








2. 


4.603 + 1^+0.008 = 21.-1 ; , 






•261.5-14.83 = 246.72 


. +'2.^3 ' ' ' - 






, 97.^19 


4. 


2.008-p.07 = 1.938 , ' ; 


5. 17.5 




• 3.04 


X 1.6 




X 0:93 : ■ - ' 


2.8 




2.8272 


7. 15-=- 0.02 = 750 


8. 


2.367^-0.,9 = 2.63 


Use y out cdculc^ tor to prove you found all the errors. / , 



• Do this problem on your paper. / ' ^ 

» . ^ ■ ■ ■ ■ ■ . ' , ■ 

33928.75 x 12 

■ Enter the 'answer on yoi^r calculator. If the upside down display names a tamoas Civil War 
battle you were correct. / 



There is at least one error in>bdf^x^^ Find and ^correct each mistake. 

• ' . -3.41 " ■ ■ : 2. ^^ S.194 .. 

• ' 792' ■;■ '^^ite'v V" - ^ 

, \ , 1364 . ' V' -:. J5 y ■ 

\[^:"'' " 1,4442':; ■ ^V"- 4.955. ':' 

3. 24.6 / ' . 4. 47. 

- 14 ■ - 1.3 • ■ 

24.54^ ' .3.4 

2.61 ' ■ . .36 

' 5. .0:i6;27.76 : 6. 1.21)4.356 ■ 

;■■ ' 32 ' ■■„ 363 

-j'v^-^'V:,;..: ' 97 ' ' j- "' ■ '^^^ ' 

96 ■ 716 

i;-' . - 16, 7 • . ■ ■ 

Gheck the answers with youi; caiCU-ator. Did you find all the errors? 



Use your calculator to find the answers to the following. Record the answers.' 

1. "213x10= -2. 314x100=' 3. 716 x 1000 = 

- K 4.56 x 10= . 7.39 x 100= 8.42'5cl000 = 

. 0.92:x«10= 0.79 x 100= - 0.86 x 1000 = 

. , 0^03 X 10 = 0.05 X 100 = 0.09 x 1000 = 

0.000 x 10= ' - ' 0.000x 100^ 0.0004 x 1000 = 

-..*».. . . ■ 

Compare the answers. Did you find a short cut that will let you beat the calculator? Try it on 
the foj|lowing problems. Use your calcvUat^ 

. 4,7 X 100 = ^ 16.03 X 10- 0.01 x 1000 = / 

^ 0.001x 10 = 29.4 x 1000- 0.340 x 100 = " 



The same format as above, but using division, should lead students to discover the algorithm for 
division of decimal fractions. * . 

■ ' ■ , ■ ■ ■■■ ■ : -z^':' . ■. ' ■ ■■ ' ^ ■ 

Activities dealing with repeating decimals are usually highly motivating to students. This typQ of 
decimal fraction with its endless repetitive structure arouses interest, 'especially in its relation to 
'prime number tlenominators and patterns so formed. Unfortunately, the display limit of the 
calculator may make it difficult for the student to be sure that the display shows a Repeating 
decimal and its period. Thjs again should prove to the student that the brain is much more power^ 
' ful than any calculator because it c^n determine an endless repetitiorl^ of digits by seeing a pattern 

in the division problem. X. will result orily in a display of 0.M28571 oh most calculators . 



which does n^t prove an exac i-^petitive pattern, but comp_:ation v iil reveal both th ^xact 
digits in the period and the re: stition of yie period. ,^ 

■■'.i: ■■ ■ ■ .', ' / ;1428571 . ' ^- ' v, 

■ ' li ' ^ . . ■ 

60 ' ' 
56 
40 - 
^ 35^ 
- 50 ^ 
; ■■49: • . 
.10 



/ 



Here is an interesting number cryptogram to decipher. Note that the answer is a repeating deci- 
mal. ' . . ' 

* ■ ' . ' ■ ' ■ . -.f. . . . , -- ^ 

' " .TALK ~= " .TALK TALK TALK . ; . . ^ . . 

As you use your calculator keep a record of your work. ^ ^ . - 



An* aid to determining the period of a repeating decimal is the value bf the denominator of its 
common fraction equivalent. The pekiod of repetition may be as long as one less than the value of 
^ the denominator or any factor thereof. That is, if the denominator is, say^ 15, the period.of re- 
. petitibrf may extend 14 digits before repeating, or ^ny factor of 14 including one. Thus the 
periodic cycle of repetition of the decimal equivalents pf fifteenths may be 1, 2)7 or;l4 digits^- 
The number of decimal places retained in a problem is, of course/determined by the required 
accuracy of t4ieipfoblem. ^ - 

Note that you have to determine if the partio^ular calculator in u^se truncates or rounds off ai the - 
Vast digit. If the calculator truncates one mare than the required decimal places should be used to . 
. let the student tdunli off th^ ansSvet. ^ 

• ■ - ^ ••; . " ■ ^- , ■ , ,■; : ■ ■ . ■ , . . .. • ; , " ...r . 

' Some decimal fractions are neither terminating nor repeating. Jhese decimals are called irrational 
numbers. The number 7f (''pV') is the most familiar irratipnalVumber, defined as the ratio of the 

: circumference of a, circle to its diameter. The computer has nojl^^^ the value of 77^ out to a . 

million place without a*ny repetitive period. However, most ju?nior high textbooks use "3.14'* as 



an approximate value for TT, An interesting activity is the arrangement of the numbers of the 
a keyboard of the mini-calculator^to extend this value: 

. . : . . ^ .-, 7r» 3.14159263 



> / 



;7 




8 . 




9 








. 4 




5 


1- 


6 








1 




2 




3 



This results is.a closer approxima^ 
tionof rf -3.1416 



3.14 
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V. 



A MULTIPLICATION PATH 



A game for two or three placers to reinforce midtiplication of decimals. 



Materials:* 



Object: 



Play: 



Calculators . , ^ 

Game board (one tJoard per game is needed) 
3 colored pencils (different colors) 

To* achieve the highest score by multiplying the'values assigned to the line 
segments tVaced while attempting to form a continuous path to an exit corner. \^ 

Each player, in'turn, travels one line segment. Using a colored pencil, the 
player trac^ the continuous path thus formed. The value assigned tp each Jine * 
segment traveled is used as a rnultiplier of the product already achieved by the 
player. Each player must.enter at the corner indicated, but may e^t at any^other ^ 
Corner of the grid. Each line segment may be'us/d only once. Paths may not 
crdss except at the' safety holes so provided. The game is over when all players . 
^yhac^m have exited. The winner is the player with the highest cumulative product. 




Vari«ftiori: " ' Have students. assign values to the line segments. Set the winning.scojre as the 
V ; lowest product. Duplicate enough ganie sheets for the class. - 



i ADD-O-MAZE 



Enter the m^ze at any corner cell. Trace a path through the maze horizohtally or vertically. 
Diagonal paths are not allowed. You may not enter the samfe cell twice or cross your path. Add tli 
numbers as you go. The sum bf the numbers in the cells through which you trayel.must total, 3D.-. 
Youmayleavethemazeonly through the exit cell. Don't g€it lost! ■ ^ . 






• 2.16' 


3.8, 


1.08 


: 1.07 


3.11 


^ 'X : 

, .2.7V 


2.5 


- 8 


5.43 


. 1.02 


A 

. "6 ' 


1.3 


^r-/-/ / / / r / / 
^ / / / // / / // 

^ / / // / / y 

^ /// // ///y 

///A.'i///. 
V/// // /// 

y y / y y y // 


3.64 

^ :: — -r\ 


2.9 



Hint: <^ftre are 8 cells in the path. 



5V 
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: , THE SUPER CALCULATOR ■ 

101 is a magic number in multiplication. Use your mini-cal<^ulator, to record the first three examples 
in each'group. Find, the pattern Yes, you can ! ; and do. the rest with your super calculator - your 
brain. Hecord your answers and use your calculator to check. 



:*V' ' ■ 



■■ ! 



I. 



ERIC 



,1. 2.1x101 = 
3 .4 X 101 ^ 
r 8,6x101 = "' 
7.5 X ioi - 
■ 9.3 X 101 = 
. 6.9 X 101 = 
■ . 4.§:«1Q1= , 

3. -23.57 x'l01.= 
31.45 X 101 - 
46.23 X 101 = 
• 23.45 X 101 = 
■ - 18.71 ?£ 101 = 



2. 



4.13 
2.65 
3.34 
1.08 
2.14 
5.23 
6.31 



101 = 
101 = 
101 = 
101 = 
101 = 
101 = 
101 = 



32.412 "x 101 = 
,41.523 X 101 - 
12.321 X 101 = 
14.543 X 101 = 
32.465 X 101 = 



For Super calculktors: Do the abovp examples using 1001!! 



DECI-DICE 



A game 
Mateti; 



for 2-4 players to reinforce ipUltiplication pfs decimals. 



Object: 
Play:' 



/ Pair af dice otcfif^ereut colors " ^ / / > 

Mini-calCMlator (s) . " \ ^ ' * V • : ; V 

Score sheet and pencil ^ ' ^ V ^ ^ ' 

^ To aclTiave,the highesfjlowest) score kt^ the end of five'turns by Recording the 
- cumulative product of successive thi?ows. ; \ ^ ' 

■ i ■■ 'v ' ' . ■ . -.'^ ; ■.' ' ■■ '.: ■■■ • .. - ■ ■ 

o'^rThe players assign each x;olor to a place value. To s^t the highest score as the 
winning score, one die is to be read as a whole number , the other as tenths. 
To set the score closest to zero as the winning score, one die is tenths; the > 
other, hundredths. * j 





High 



6.5 



Low 
0.65 



■ \ » 



'To initiate play, each player throws the dice two times, recording the throws an||;heir product. , 
yhis prod'uct serve&as tile iiiitial factor. The highest procfuct determines the stajSting player. Each 
{)iayer, in lurn, builds a cumulative product using the initial factor and numbers created in each of 

■ rfVe turns. The Winner can either Be the. one achieving the'-highest-bummulative product or the one 
•whose sco.^e is closest to zero, tiepeYiding on the rules' established before iftitiating play. Once the 

, objpet of ihe game is determined (high or lowUach player tries to achieve the desired score. 



SAMPLE SCORE SHEjETS 



fflGrfSCORE WINS 



18.7 
X 5.6 

104.72 
X 4.2 
439.824 
X 6.1 
2682.9264 
y 3.5 
9390.2424 
X 1.3 
12207.315 

Score = 12207.315 



LOW SGORE WINS 



H [l] = 0.187 



0.10472. 
X .42 ■ 
,0:0439824 
X. .61 

0.0268292 
X .35 

0.0093902 
X .13 
0.0012207 

Score = 0.0012207 , 



® 
® 
® 



7" 



-5.0 
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yUse your 'calculator and 
the difigram to answer 
the questions below. 




i :" ■ ■■ '■. 15 cm 

■ ; ■ -3^., ■ ■■ . ■■■ , . 

1. What is the length of the path frdm A to C'to D? 

2. What is -th^ length of the shortest path , 

•• c, ' From A to F? 

>• ' > ' ' , • From B to J? 



3. Prove m BCA ? 90° ' ; 

4. " What> the area of A BRG?' 



- 4ACB ? 
.ADKJ? 



5. , ' Which. figure in the^drawirfg has the greatest perimeter? 
Why?- '\ • ' ' ■; ■ " . ; 



ERIC 
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Race to Zero - a calculator game for two players / ; • / 

Procedure: . ■ . 

1/ . Start^with 1 2 3 4 5 6 7 8 in the display. ' -y ^ , . 

. 2. Players in turn divide by any 3 digits with decimal point in any position. 
3. The first player to reach zero wins. ; ; . . • . 

> Question to explore: ^ / 

1. Why does the machine register zero? . - ' . ; 

2. Is therta a sucK:'es6ful strategy? > 



The concept of infinitely small decimal fractions approaching zero as a limit can be utilized in the 
exercise which explores division by such numbers: As the divisor approached zero as a limit, ther ^ 
quotient approaches infinity. However, this is not a proof that divisibility by zero is indeterminate. 
Iliat concept-depends on the applicatioi\^of the law a ~ c If, and only if, c • b. = a. 



What happens when you divide by smaller and sipaller numbers? 



5 ^ 5 ^ : 

5 -^- 0.5 - - 

5 0.05 = ^ 
5 ^, 0.005 ^ _ 
5 ^ 0,0005 - _ 
5 -4- 0.00005 = . 
5 i- 0.000005 - 
5 ^ 0.0000005 = 



5 0.000000000005 - 



Did y.ou need your calculator to finish the exercise? J 



V 




Discb^«x-Ui£.pattern wijJi the aid 6f y6ur calculator, thin ^pply it to the rest 
' of the examples. Check a few to see if you were right. ' -- ^ 



1. 3 ^ 9 = 
3^99 = 

r 3 V 999 = 
3 -r 9999 = 



* 3'. - 341^ 999 > 
341 ^ 9999 = 
341 99999 = 



Can you extend this pattern to: 



42 4- 99 = 
42 999 = 
42^ 9999 = 
42; i- 99999 = 

4781 ^ 9999 = 
4781 -i- 99999 = , 
4781 999999 = 



1. V 3^ -^ 9 = 



23 



2. 



9 - 



403 99 = 

524 99 = 'etc? 



What kind\^ decim'al'fractions did each problem' generate? 



ERIC 
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COMMON FRACTIONS 



The Circus of P.T. Binibo, 




724 



60 



erJc 



^ ■ 



53 
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'-4 



4- ... 
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COMMON FRACTIONS 



The co^nraon fraction ~. cannot be entered i^i that . 

form in a calculator or be so displayed. For that r|ason, 
, * " the students must be led to discover that the form of t^e 

coni'mon fraction implies divisipn ( ^ mesnis a -r- b). As the student uses the calculator to 
reinforce this concept, a lis^ of gjB^mmon fraction - decijnal fraction equivalents should be generated. 
Although the increasing use of the mini-calculator and the advept o^ the metric system seem to 
make the common fraction much less important, iiwill still be a definite part of our industrial 
%rstem. Measurements will still be given in such units as halves, quartets, fifths, etc. In addition, 
Hhe commdn fraction will be used as an equivalent form of a repeating decimal fraction. However^ 
\C/)nrputation with the common fraction may be piresented as an enrichment topic. 

\ : : . ■ , : ; , ■ ■ , • , ■ ■ > 

Students should be introduced to the decimal form of the conrimou fractions by exainining the 
notatibri of dollars and cents: , ^> ^ 

* ; 1- => "onequij;ef (of a d $(l25 ' • 



- y-==^ "oneM^ 



Using the knowledge that there are 10 dimes or 20 nickels or 100 cents in a dollar ciari generate 
the.decimal notation for l(^s; 20ths and lOOths^ \. - 

\ : . : ■ • ' : • : ., 7 • . ^ . - ■ — ' • . 

7 dimes => - $0.70 ' ^ 

' V' 3 nickds= = $0.15 . - , >' 

■ . : 2Q.v;- ■ ■ . ■.; ' 

^ 23 cents; = ^00" =$^0.23 - V : i> ^ 

After this method of conversion from common fraction to;clecimal fraction notation has been 
taught, the students should Idarn^that the cqmmon fraction form ( -L ), b V 0, implies 
division (a -4- b). A common fraction, therefore, is entered into the ca)culator by performing 
the indicated division. ,a ^ 

A list of common and decimal fraction equivalents should be mainfained by the students. This 
list could be classified by "faipily" (denominators). In developing this list, students should be4ed 
to discover that many common fractions have the same decimal fraction notation and are, there- 
fore, equivalent. . : , , 



Equivaleiice classes can be generated and veirified with the mfti-calculator • 



4 6 8 



j 4 8 



9 12 , 



12 



16 



tWrite the decimal form for these common iractions. Think "money" to help you dp the 
problems, if you can; "use the calculator if you must, " . . ■ - '■ . 



2. 

5: 

. 1 
_4 
5 

11 
34 

15 
3.0 

5 

4. 
8 

'2_ 
8 



10 



„3_ 
►6 

^ ' 
_1_ 
■4 

6_ 
8 

J_ 

4.: 

12 



20 

J_ 
2 

_3_ 
4 



30- 
40 

75 
■100 



8 

10 

20 
50 



Are any of the answers the same? Why? 



Write-6 common fractions'^whieh will read as 6.25 in the display. 



1. 
4. 



2. 



3- - 
6. ■ 



Do the indicated division with your calculator-to check. 



The miiii-calculator can be used to detetVnin^ the^rder of common fractions In two ways. 
By expressing the common fractions in fchbitSl^im^ the order relationsh ip can be e^ily 

^.etermined. Thr^ther method uses crosis miife^^ to vferify the relationship between two 

dpmnion fractions. ^ / , - ^ * . : ' . . . 



erIc • 



56 



Use < , > , or = to show the relationship between each pair of common fractions. 



9 ■ " . , 48 /^~\ 2 ■ 19"/^ 20 




1; . ,8 10 ^ , 96 CD'4 ^- ll.V-^ 13 

24/^ 4_ 12/^11 23 36 

^- . 36Vi_y 6 ' J • 15 14 ' °- 46. 72 

J' ». ' 

7 412 /^423 ^; 3104 /^2104 g " • 4612 3712 



505Vy5l6 * * 4215 3215 ' 873r^va 6521 



The C9nyerairon of admixed number to its decimal form relies on the commutative property for , 
addition of rational numbers to be, correttly displayed by the calculator (4-g-= 4 '^5;'^ 5 "^4).' 
Therefore, the order of entry to cbnyert 4 -i- to its decimal form is | 1 [ | .4- [ | 5 | [ -f [ |j4 [ [ = | 



Use your c^culator, if necessary; to record jthe. decimal form equiv^^^ 
^riumber: , / ' 


1.- 3 1. - 


■'• 2 2 ^ " =■■ 
. .8 ■ , . • 


3.. & i- ' = ■■ 






, ■ ' 6. ^27 ^|- = , 0 :•■ 






9. 23 ^ = . - , 


Pufa "C" on the examples 


for which you used your calculator." - ' . •:, • / 



Using t^he mini-calculatoj: to cohipute with common fractions offers some pro blems. T^he faUr 
basic operations on common fractions can.be per^med by ihe calculator iin three ways: . 
1. Record tlxe decimal form of each common fraction-in th6 problem 
i using the calculator, if Necessary, for the co^ . 
, required operation, on the resulting decim^ fractions. * 



• For example perforiti the four basid operations on /-L^ and — 



7: Ki- 



CACeULATOR 

——1 



PS 



.8 



RECORD 

?~T — ^ 

, 0.875 . 



V y; S' 13 -E] 0^ E 



0-.5' 




1.375 
0.37 k, 
0.^375* 



1.75 



if yourniini-calculato'r has a memory capability, the abofe recording can be eliminated ior-addition 
and subtraction by using the fm+1 and fnTlkeys an.d getting the answer using the m^mgry recail 



key. For multiplication and division it would be necesKiry to %ive as manynieij»6f ies as there are 
, terms in the problem. , . ( 

2. Use the algebraic algorithm for each operation. It wbuld still be necessary ' 
to record or store the result of each step in the process. / ' ■ / • 



Addition- ( f + :~ 
, b a 



1 + 1- 



^ be ),b, d i 0 ; 



bd 

CALCULATOR 



v.- ■ 



RECORD/STORE 

■ .- ^ ■ 
. . : ■ 8° ■ 
16 : 

■ .'"22' ' - : 



H E S-: , 











1' 


CO 


7 


5 



1: 



8, ^ 2, 



1.375 = 1. -f- 



In simaaj^fashion, the fiitermedt^^^^^ subtraction, multiplication, and division are recorded ' 

in aft 4xafct progression acwirding to their 1^ • ■ , . . 



b 



S^' ' • « ad 



be- 



bd 



a_ 
b 



d bd 



- ad 
* M .".be 



' /.b, c, d f 0 



A ploser examination of the dgebraic algpiithm and so^e manipul^^ will make it 
possible to use the mini-calculator without recording intermediate resiilts orusing a 
memory . 'jVhen the student learns to so maiiipulate. algebra! equations, many formulas 
simplify to single chaih operations done from left to right. Converting equations for ^ 
calculator^e is a very intetesting activity. - ^ - - 



1 



ADD/SrtrBTRACT 
ab . d ^ 0 . , 

^ . .. y » 

MULTIPLY 

b ;; d i o ■ ■ 

DIVIDE 

• b„c,d 0 




ad'-r- b + d — 'd 



= 3 X ^2 -^ 4 + , 1 -r- 2 



ac 



a_ _^ c^ 
b ■ d 

4 ■ 2 



= (3 X l)-~ 4 4- 2 



=■ ad 4- b -r- c 



= (3x2) 4 4-1 



though these chain gli^orithms provide the sitngtest y/ay^tp compute with, the cornjnon fraction, 
students ^should not be allowed to blindly foUoW the chain instruction. The student§ should go 
through the process of finding the algebraic algbrithrfa and manipulating it fbr calculator, use, 

^ use oPthe mini-calculat9r in division of cpmmon fractions using the transformed ^ 

algebraic algorithms all but eliminates the need for reciprocals, flowever, it would be of interest , 

to verify that A x ^ with arithmetic problems! and the calculator. The reciprocal 

• rjr\ • b ' d b c ^ . r ^ / 

;key li is really not needed as tl^e implied division is simple to perform.^ 



The mini-Calculator can be used to self-check computations involving common f rations using 
the operational algotithms by convertin^g the cohtmon fraction answer £o its-decimal equivalent 
and comparing it to the result of doing the entire prpblem in decimal form.* ^'^ \ . 




Do these proWev^atyyptix paper*. 

- f ; 3 8 



1 

+ 8 



, 3 ^ 2 

5. ■ T -f .-5? 



■f. 2,16. 



3 „ 1 
6. 1 5" X 3 2 



^-2 



- 1 T 



4' 3 



1 
8 



'I 



1 10 • 8 , 



lie your calculatQjf ^jc^vert each answer to its decimal form and record. 



1. 

•6, 



■7 



7. ^ . 



Use your mini-calculator to do the above problems. Compare your answers with the eight decimal ' 
abpvfeV K they match you^ computations were coyrect. , Which is the better (ipol-for-these 



answers 



problems - your birain or the calculator? 



■~ — ' — •■ — \ ^ — ^ — "T^ ~ ~ T ■ ■ '^'^ ' 


- A , . ,■ : - — _ — - . — » . , . ' . — — ' ' . . • — - 

.^U CAN BEAT THE CALCIULATOR! Do the division examples as indicated and record the 
* ghswers. As soan as you see. the pattern write the answers without' using your machine. Check . 
. to provBjthat you can beat the caJculatol.! * ^ ' -\ / J 


) '^l:r.lV'^= 








._, -3 -^ 9 =' ■■, . ' " 


'3 '-4- 11 = ■ ^ ' ' ' .■ . S 






: ' '5 -1- 9 =■ ■■ • ■■ 




■ . 6 -f-/9=^.\ ■' ' / ^ 

■ ' . * - J ' ''' 


6., ^ 11 F - ■ ■ ,. 






8 ~ 9' = ■ ■ ^ ' ■ . ■ .'■ 




: . .,9.-f-- -9.= ■.„ - . ■ . : : 


■ 9- 11 =■■■; ■ .: '■■ ,v ; ■ 
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60 



Record the decimal.equivalents of the following family of common fractionsi: 



'7- -7 ■ . " ■ . ■7- 



, ■■ ■ . • ' ' ■ / ' X , ' ' . ^ ' ■ , ' ■ ■ ■ ■ 

.. 9^ " \ z'^" ' • . . ■- -v' 10 . ■.. ;■ 

Are tlieje terminating or repeating decimals? ,What pattern do you see? (Hint: Look 
at the^fuiHiglic^tion table for 7.^) : . ! . ' * ' ^ ^ ' 

What are the digits used in each decimal equivaierit of the 7ths family? What is their - 
order? Write them in the circle. How does this help you to seeihe pattern? 




■ Convert the following comihon fractions to their deoihial fraction equivalents: 



10. 



3 = 




. 7 ■ = 


8 




■ ,10 • 










5^- = 






6 




8. 




11 




; 13 ° 








17 J- 


.11. 


15 "4 


6 ■ 




'29 , 



12. ■ J_- = 

* 15 



■ Record the repeating decimals to show the period of repetition. If you cannot 
determine this from the display, do the indicated division and look for a ' 
repeating pattern. , , - . 



An interesting topic that may be ^ntrqduced itt this time would tie the deterniination whether or 
not a.tomrholi fraction has j repeating or' terminating decimal equivalent. This may be done by 
factoring the denoipinator of the common fractiQji td its prim^ factors. If, and only if/ the prime 
fictors of ;the de^nomina^r consist o| only two 's and/or five 's, • the depfmj^ equivalent will 
' teirminate^ If , D,n the dt'hef hand, any other.|pfime number is a?factor,Hli)^ decimal mil repeat iri ' 
a cycle as^ indicated by therfactors of-Uie nuniber onel^^^ the denominator. ' . 

. • ^ ^ ' ■ ' ■ ■ ; ■ ■ ' ' '. 

When common fractions whose decimal f ori^v is that of a repeatiTig d^,cimal are used in multiplica- 
tion of whole numbers, the answet displayed by the calculator does not seem to obey the^com- 
'mutative property for multiplication. ' ^ ' < . ' * . ' 



- I X 6 

3. 



6 X 1 2' 1- 



X 6 



Using the calculator: 



(6x 2) -^ 3 I (2 -f- 3) X -6. 

12^3 1 O Qijeeeee- x 6' 

- 4 =^ 3:9i999996 ' 



•(6.x 3)^ 4 (3 V 4) *3tv 6;" 
. 18 ^ 4 ^ 0.75 X 6 



4.5- ' rf 4.5 < I. 



Anticipate such confusion when preparing examples fipr reinforcement drill. ,Orcourse,'such an 
interesting failure to confirm to the properties of rational rilinibers might be a very stimulating 
vyay tp analyze the, rple of the repeatin^rd^cimal ^ind it5> cohversiori'to its common fraction 
equivalent/ , , . / 



Ts this a magic square?/ If hot, can you make it a magic square by changing the 
number in only one cell? Yulir calculator should be a big help. 





1.125 V 

V 










• 8 


^-—^-T-- 

2.375^,, 





What i.s the sum of any row, rolunni, or dia^oiuil of tlie ^ua^ti(; squarr? 



Here'are some common fraction puzzlgs. Each fraction uses each digjt from 1 through 9 
only once, but names the unit fraction stated. The f ractipn^re rather large. Hint: the 
numerators contain 4-digits; the denominators^ 5 digits. ; * . ; 



i 
2 



1 _ _ 9. _2_ 



1 
3 



1 
5 



5 _: 2 



13 V 



Now you are on your own: 




9 



P&jeei^4i(ey. oif^^ may , in the view of, the mathematics teacher, ^ the most 

fiuous kly on the entire keyboard. The key simply divides a number by lOO, giving the per- .> 
cent in its decimal form. In addition, reliance bn*the % key Way negate understanding the concepts 
aii(^ applijcaticns of percent. ' ^; 

"The basic contept^ Uie percent symbol, %, is that it is just another way of noting a denominator 
of 100. The /student may beled to thediscoVeiry of thenum Con- 
verting a perdent to its decimal form, therefore, implies division by 100: 



14% =14-100 = 0.14 



0. 



1 



In similar fashion, any decimal fraction can be noted as % by'using the inverse operation, multiply- 
ing by 100. But the,per:cehl symbol must be affixed by the user as 'the calculator cannot display 
the, % sign. . ^ . ^ ■ : 

The value of the mini-calculator in percent problems, other !han being used to ^el^chec]c 
computations, is in probltH]^ invplving^r.ofit and loss, interest, percent of increase apd decre^ise, 
etc. ^ ' _ . ' / 

ITie study of ratio and proportion using cross multiplication to check ei^uivalent ratios should 
precede topics in percent. 'Problems- iiivolving perc6nt rely, MsuaUy, oh skiti^£^^>e problem in' 
fornmla or proportion \m\\\ and performing the indicated bi)erfitipns. . 



The tabjle of decimal aod common fraction equiv^ents developed by the students is probably a ' 
better instructional.aid than the calculator unless a series of pomplex percent problems are to^ 
- be ■ executed. ;• ■. v\ " ' "^^ ..-^-^ . 

■ ■ ■ ■ ^ ) ■ • ■ , ■■. •■ ■ ■. f.; : '. ' ■: ■, • .■ 

I^ndonr numbers can be generated with thfe aid bf-.a mini-calculator with a"built-in constant. 
-•■ i,' ■ ;Enter ■ ■ ~10.-i-'..:17 - " ' .. \' ■■ ' 

■ " ' • ■ ' ' . ■ ■ ■' ' ■ ' • ■ ■ ■ ■ ■ 

V, • - ■ ^ ■ : - ■ ■ ■:/ ■■ •■ - \ 

. ^ ■ ■■; 'IZ'^-f-, 17 =■ • • ; , ^, .retcv ^ ■ 

Rjfiord the last two, three^four, or five digits of t^ie resulting numbers according to the desired 
(lumber oj digits needed in a problem situation. Other random numbers can be generated using 
13 as the divisor. 

■ ' ' ■ . ■ ■ ■ ^ . \ ■ ' 

This can be more easily done if th^ mini-dalcidator has a built-in const^ ' \ 





7 




: The mini-calculator is an .excellent aid to use in helping 
students discover patterns iti mathematics. The recognition 
of number patterns in mathematical sitUiations is an important 
;^ ^ s^^^^ to be developed.: The use of>the mini-calculator permits 
! * stuidents^o experiment pattern, test hunches, 

arrive at a gene^^^ to try another appj:6ac$.' Further^ 

- more^'the uise otthe c^^ 

opportunity to explore number patterns involving very large an3f<J^=^v^^ ; 



Use your calculator to help you fill in the missing numbers 
in the following sequences. ; 





^>10. [5, 


2. 


3, 6, 9)__ 


3. 


-4, -2, 0, - 


4. 


3, -9, , 27, 


5- 


999, 899, 


6. 


2000, 500, 



. 21, ; 

, J — , 8y, . 



, 599, 



, 31.25, 



Many of tMe activities in this section are excellent warn>Ups at the start of a less6n. 



7;j 



67 







■ Compute : , ■. )' .■ ] •, ■■ j-'-'- ■■ 




a.^^^i• +■:2^+ •3-.+ 4 +.'5 ^+ 6 :+ T^-^ = ' . ,. ' ; 

■■■ •, , : , ■ • : ^ . ^ ^ ■ ' . .. ■ • • • ■ -'-.c 




2. 11 + 22- + 33 + 44 + 55 + 66 + 77 +. 88 + 99 = . 


■ ■ ■ ■ 


3. Ill + 222 + 333+444 + 555 + 666 + 777 + 888*+ 999 = ' 




Now what do you think this answer will be? ' ^. , ■ ■ ■ 

■ ■ ' . . ' ■ ■ • . ■ " 

■ ■ ■ ■ • • . , - • ". •:. - 
• A 1111 -K OOOO + 4- QQQQ — > . 

- ■ '■ • ■ ■ " . , ■ ■• . 




Check your igue^ using your calculator. - 




5. Trylllll + 22222 + ... ^ 99999 = ^ „ '. ^'^^r 





• ^ ......... 

Compute 




" * 




1. 


^ ' . i' 

6x6= • 








\ 2, 66. X 66 = . ' ' 




' t "^^^ 




'3, ^ 


3 X 666 = 


0 






Guess tile answer to the following: 








'4. ;^ 


66x^6666 = ' 








Check your gues3 using the calculator. 









J 




Multiplication by 11 v 

1, • Use your calculaton^to do the fdllowinjg miiltiplicatiohs: 

25 X, 11 = ;. ^. • 34 x ii: = 

17ix 11 - ■ • . V 



24 X 11 = 



2. 



51^.11 



52 3i • 11 = 



What is the pattern? 



What is the pattern here? 
58 X 11 = ' 
83 X 11 = _^ 



96 3^ 11 = 



Is it really different from the first pa tjtern? _^ 



■ *; 



3. . Does the pattern work here?^. 



256 X 11 f = 
512 X if; =■ 



Check your answer with the Calculator. If ^ou were right try this one without your 
machine: . , ' , . 



4165275 X 11 



,5 



7 5 



ERIC 



69 



Compute using your calculator. 



1, 1 X T = 



^2. 22 X 22 U. 

•.■ . .■ '1 .+,-2 + 1 

3. . 333 X 333 

> •1 + 2 + 3 + .2 + 1 



' .Guess 4444 x 4444 ' ' 

- c " 1 + 2,+'3 + 4, + 3 + 2 + 1 



Check your guess using yoiir calculator 




Complete the folldiwing usinig your calculator: 



1/ 101 Hi. 1 
'2. 101 X 101 = 



V 3. 101 X 101 xaQl ~ 



A 



' : „ Now guess, 
i A. JOl k 101 X 101.x' 101 



(Your calculator may be|-of no help-witH^his one!) ^ 




4 



- 70 



^ - 



ERIC 



Complete: 

• 1. 101 X 11 

2. . 101 X 111 =: ^ 

3. 101' x'llll ^ _ 
: Guess . \ 

# ■ ■ 

4. 101 X 11111 =.. 



Check y our guess. Try this one, 
5. 101 X I'lllll = 



Complete: ^ 

1. ' 101 X 2 2 = _^ 

2. 101 X 222 = 

3. lOL X 2222 = 
Have a Ijunch? Guess 

4. 101 X 22222 = 
5. 101 X 222222 



Complete: * 

1. ioi X 33 = _ 

2. 1,01 X 333 =' 

3. ' 101 X 3333 = 



ft 



Guess! Check your guess using y^our calculator- \- 



4. 101 X 33333 = — 

5. 'lOl x;333333 '_ - 



7// 




Goirfplete the,f olio wing: 

1. 101 X 44 =■ ■ * 

2. 101 X 444 = 

3. 101 X 4444 = _ 



Have a hunch? Guess 
°4. 101 X. 44444 . 




Check your guess using your calculator 

Will a pattern exist for 101 x 55, 101 x 555,' etc? 



if not, why not? 




■ -"1 



) 




7 ^' 



ERIC 



72. 



Fill ill the missing blanks: 

y 1x^9 ^ 2 > _ 
2. 12 X 9 + \ - _ 



3. 123 X 9 + 4 = 



If you see a pattern, AvVi at would the nekt two calculations be?: 

4.. ■ ■ . '■' =^ " ■ ■ ■ • 

5. " °- = 




> 



vCornpute, using your calculator: 

1. .15 X 25 = ■ , - 

2. 2^K-'3^= ■ . 

3. 35 X 45 = ' - 



'4. -45 X 55 = 

* ■ ■ ■ , . ' 

5. ^ 55 X 65 = L 

'.r ■• . 

Describe the pattern, 'above 




''V 



7 ;J ' 



I.. 



7a 



7. 



Corqpute, using youy calculator: 




' ■ ■ V ' ■ 




1 26 y 24 '= - ^ 


6. . 


'74 X 76 = \ ^ 




' 9 37 V as = - . 




5.qv'.57 = 


r 


'3. 92 X 98 = . . 


.8. 






4. 6.'S X 65 = - ' - ■ ' V 


9. 


15 X 15 = . 




5: :71 X .79 c= ■ ■ • ■■ ■ ■■ 


10. 


29 X 21 = • 




What'pattem do yoil see in the numbers a^rt 


.■>v> 


. .. ; • /■ ■'■■ 
V, ' ■> 

V-..:.'- .■. , - 








— ^-^ ■ - - ■ — •■ 


' Mow do the 'answers compare the answers of the previous ejc^cise? 

. • . ■ ■ ' ■ ■> ' < - > ■ , ■ /. 

• . . ' ■ .... ■ t - a 

■ ■ . % ■ . - 


: '^y'*--. — ■ — r^. ' ' '■ ? 

' ■♦ ' 
■ ' , — ■ : . ■ 


: ■ ■ ■ V '_-_jL-_--.--— ^-.^-—^--A^ — — ^ — - — — 1 




Compute, usin^yout calculator: 



1. -2 X 14285-7 = 
. 2. >3 X ,.142857 = 

3. 4. X 142857 . = 

4. 5 X 142857 = 

5. 6 X 142857 = 

6. 7 X 142857 = 



(T^ answer is interest^in^i) 



Compare your resultis v\yth *'142857"- 
Can you describe why this works? 



In each pair of cooJfiUtatibns, estimate 

■■ ; .... ' ' '»'^ ■ ' . 
i;. 17 X 18 X 49 

2. 10 X i2 X 14 ■ ' 

3. 9 -X 12^ X 14 ^ ., 
Use your calculator to chefck,your answers 



^ 11 % 13 X 15 



• 10 X 12 X 14 



8 



V- 




which one is the larger product:^ ' . V 4^ 

16 X.17 x'l8 . \ ' .. 



ERIC 



•75 



1 



ft 



■ ;Dk^ the paitern and fiU In the missing-blanks: 



If you use 



;E!xplain. 



er|c 











. ■ J- 








■ . ' : 






' 332.1 ; 












■ - 
. 24.6 


13.5* 








8.2 


3.0 


■ 4.5^ 


6.7 























a calculator with an 8 digit display, is the top/'box" an ejcact answer? 




o£ the indic4^e9 products: 



/6. • "37 XI ,18 V 

•7,.'"^ ..'37;x.-21..-'= ■ 



37 X 24^ 



9. 37 x 27 =- 

■Gan you exfjlairi your results? 



■82 

76 




" Fin'd each of the indicated sums: 
















- 2. ,. 98 X. 9 + 6 '^^ ' 

■ , ■ , ' f , 

3. 987 X 9 +. & = ^ . 
. 4.- 9876 X 9+4 ^ 


■ ■ ' ■ , y 






Can yoU' continue this pattern? 









Find "each of the indicated sums: 
1. 
2. 



Ix 


8 




1 = 


• ■ ' 

• 12f X 

■* 


8 


+ 




•. • ' 1* 








' 123 X 


8 


+ 


3 „= 


•■ ■ , 






, ■ . yy 


1234 'x 


8 




'4 - 



1 ■ 



Try to continvie the pattern. 



Continue the pattern: ' ^ ^ . 
.1.'.^ ,1x9- 1 = ;8 
2. V ;21 i 9 ^ 1 = :183 



■ r 



4. 



. 5t. 



321 X 9 - 1 



288 




4 l -^ 



0 '• 

ERIC 



■5 ' ■ 




8r}, , 



7.7* .' 



Tlie.miniKjalcuiator is ait excelU 

Palindroinic numbers read the same when the order of the digits is reversed fefg. 44, 121, f 
623261,'^9184819, etc. Finding palindromic "sum^" is an excellent method to use for rein- 
fprcijag addition of whole numbers. To find a pilindrpmic "sum",' start with a number and add 
- td j^^ number obtained by reversing the digits, re'^^^^^^ the ''sum'' is a 



e. fe.. Start with 43 



.43 



+ 34 (reverse order or43)/ 
' ' 77 -^l^^a^ep palindromic "sum'' 



Start with 68 




three step palindromic **sum' 



■■4: 



fse your calcu^6r to find palindromic "sums'^ Keep a^ tally' of the number of additiohs:it , 
takes to reach a :paJ4r^J9mic "sum!'. . , ^ ; ^ 



2. 

3. ; 



■ Palindromic "Siim" 



155;° 



273, 



380 * 



■9 ■ ^ \ 



Number 6f Steps 



ERIC 



3% 



Use your calculator to'find the'next/four terms in each of the folfqwing 
sequences; • • >^ - . . ■ -.-jv^i , , 



1. . 2, 4, 6, 10,: 1&, 



2. B, 10, 15,; 25", .40, . 
8. i; 5, 6,-11, 17,^ 



4. 100, 100:; 200, 300, 500,. 



5. 4, 8, 12, 20, , , 



The pattern in each ot the sequences from the previous activity was the same, 
i.e. each term in a sequence is the sum of the preceding two terms. This kind of ' 
pattern occurs frequently in hature and was discovered by Fibonacci and hence 
called The Fibonacci Sequence. " . 



Use your calculator to find, the next 10 terms in thfe Fibonacci Sequence: 
, ; 1, 1, 2, 3, 5, 8, 13,;;21, . . . " 




85' 



* . .r 



4- 



•.79 • 



• ■ c 



V 



Use the Fibonacci Seauence to generate the next tfen fractions in 



this sequence: 



i 1_ 2 3^ 5^ _8_ 
1 ' 2 ' 3" ' 5 ' 8 ' 18' , 



Use the Mini-calculator to discover 
1. 

. 2. ' Square^'Numbers . 



Patterns involving Pasacat'^ Triangle 



,3. Tri^guldr Numbers - ^ 

■ ■'■ *. 

4. Pentagonal Numbers 

5. RectaiigUlar Numbers 

6. Patterns in a lOo'Board ' 

7. Patterns using the calendar 



r 



-9 ■■ 

■ ■ ■ f'': . 



ERIC 



80 



POWERS AI^D ROOTS 



The concepts of a power as indicating tTie number of 
times the base number is used as a factor (125 = 12 
X 12 X 12 X 12 k 12) and the invWse operation . 
of finding roots r^reitlore clearlx and easily demon- 
strated w^th a min\n;alGulatar.\The use of special 



x2 



' • V ' ■ . function keys 

although they will all but eliminate the necessary Computational skills, may be of Value in advance mathe- 
matics problems. A: built-in constant or a constant function key •will also save tjme and avoid the 4nid- 



gery of repetitive calculations and will reinfdrce the corice; 
.i nunibeif, using^a calculator with a built-in constant func 

enter the base.number, the i k^ejjrj^h^ then press the 



j[epeated factor. To find a power of 
|t is necessary only to . . ' 

one less time than the indicated 



power: 



(0.1)5 = 




Thf naittire of real foots can be thoroughly .investigated wit^^ aid ofethe mini-calculator. (If the ^ 
calculator has no build-in square rx)pt ke^ tliejgf the prtice^^^ perhaps, be 

the most niatherfiatically valid procedure^^thqugh oteer methods f^r^etecminyig square rpots 
may be^^employed, the nested intei^ ^ V :- 

Find a/72.As64,< 72 < 81, 8 < y?!'. < 9. Sup = .8.5? . / 

' Checking this guess, you will "find that 8»22; = :72.25. Therefore, \/T2 < 8.5. Trying 8,4 as , < 
, the^possibl^nswer resulj;s in .70.56. Thus 8.4^ < s/T2 < "8.5. An intelligent guess might be 8.48 :1^^^ 
which whe^quared is 7i.9^rounded fc) twQxlecimal plages);-Tbis is almbsf 72. 8.49^ '^^-^^m 
Using the nested interval agaiJi show^s that 8:48^^^ < n/T2' < 8.49. Since 8.4^^^^^ 
^ 8.4862 = 72.012196, 8.485 is a reason abje ai|$w^r to the pVobl^m,. If greater aQcuracy is des^Jggd: . 3^^^^ 
^ the pr.Qcedure of nested iritervals c^il be rfitjeateid until the display limit is reached. The 'mini- V' 
-calculator has been a valuable tool, performing themeeded^'calculations while freeing the sti,ident 
: to visualize the nesting or "zeroirig-in''j^^ , ' %y 



The nested interval me'thod4s alsb liseful in (Estimating other r^ots. 
43<V7F^^53;^'-V ^ 64< 72 < 125 



74,088 



72.51 



4 



<4. 



,71.99 < 72 <72-.04 



/.^/S2^;i4vl6- 



tr,- 



ERIC 



1 





.i 



■; ''''' ' 



Students should solve such problems as 3,l4,0.025, ^ 46, VlOQ» n/^O^^^c. to determine those 
problems where the use of the minLicalculator is an asset, ai^d where its display limitations will pre- 
cludia'sdluUdn. v / . ' • ' ■ ) : '- 

The algorithms for finding square and cube roots may also be explored and the results checked with 
4he calculator. * . ' ^ , 

Another methdd of determining the square root of a number is Newton*s Method which is mathe-* 
matically more sophisticated and which requires more advanced mathematics. The calculator, 
however, is ideally suited to this, methodi^riefly, it goes as follows: 

1. Guess the root> This is the first ^tim ate. ' >. . : 

* V2. Divide the radicand by the first estimate. This is tfe fii^^ ; 

' ' ^ 3. Add the first estimate and the first quotient. , "' ■i^- 1 

4;, r.Divide this 'sum by 2. This is the seqond estimate. ^^. ^ v . v 

5. Divide the second estirnate into the radicahd. This. is the second quotient. . . ^ ; 

. 6^- :;AtId the second estimate and the second quotient. ^ : « * 

- ■ 7. Divide this sum bt' 2. This is the third estimate. , ^ _. 

ContinuirCi this aj^raging process will produce a rapidly converging root. The general form is: 

* . vA \ • ' V \ 1 / number ■ . 

' t"' \ approximate square root =~ (. + guess) . v 

■ ^ . ■ 2 ■ ■ guess 

Example: Hand vTS; • ' ' * 

1. C^e&, say, 1.0. This is the first estimate. ' ' . . ' ; 

2. 3^ 1.5 = 2. The first!quei^n^ . ' - . 
_ ,^'..3.:: ■.■■2+lvB -^'^3.5 • ■'; " . • , ' ' 

' 3.5 -r- 2 ~ 1.75.^This is the second estimate.- / ■ - • 
> 5f 3^ 1.75 - 1:7142857. Th ' ' ■ • ' 

1:7142857 + 1,75 = 3,4642^^^ ' . • ^ 

ij^ , . ,^7. M6428&7 . X^r- 1-73814285?™ is. the third>stimate. ' ' ' [ 

V ' 8. ' 3 1,73214285 ^1.7 . / 

• ' ^ 9; 1.73195827 + 1.75214285 - 3.4ell^l62 



10. 3.^641016? ^ 2 = l,73&50^^)ji^^^ thefourth estimate at. Which^point the error 
isCOOOOdOOl. j ^ "^^Si/ V' i?? ' 



The usefulness' of tft^calculator is obvious^HftB shortcoming of Newton's Method compared with 
nested intervals is that tlie former is applicable only to quadratic rdots, thaf i§, roots whose indices 
are powers of 2, wherfeas the laUer method may be used tq/find^ . " . 



. Another metlibd of approximating square roots is to use tiie unit continued fraction: ' 



2 + 1 



2 + 1 



2 + 1 



2 f 



yJJ^ 1 + 1_ 



3 + 1 



3+1 



3 + 1 



3 + . . 



Tlie calculator algoritiim for \/2' is; 

■SE a 13 BE □ i 

:'. . . continuing to press the same keys until the number displayed does not change, 

'press the [Z] ,- keys . 

y2^«i 1.414 213 5^2 373 , ^ 

• ^Jsf^ iJ32 050'8 ^ 




Use thesymSofs >S < or = to comp^are the following pairs of ejipressions 



1.; 32 

L .3x5- 





23 

.53 



4 + 4 + 4 



' 7. - 45 



• ■ ■ ' J- 
'(23.5)2 




;.Q43 




•54. 



2.> 22; ( 
F 23 

8. 3 X 3 X 3 .. 33 " 




7532" • 



,10. ' 0.1& 



:0 




51 



Which problems did you do without "a calculator? • 



•'V 



ERIC 



90 



4^' 



4 * t 



XT 



IS' 





i. ■ 


5 


6 . ■ 


7;' ' 












^ r 














16 










18 


po 


. i 






21 


■ 















?1 



26 


27* 


2S 


29 



























to 



44 



30. 


31 


32 




36 

















CO 











1. 



: ii:''- 

12.. 
13. 
16. ' 

. 22r-'^ 

23. 
24. 
25. 
• 30. 
34. 

"36;." 
■ i ^41. . 

' 43. 

• : 44: 

46. 

^'4' 



Across 

43& * 370 . 1 , 

63&^. - 365407 

5(45 + 31) -*63 

{64&2 + 798?)3 + 4730B1 

2(85 + 30) + 252 . 82 

<4B36 ^ 15) X 2 + lO^ 

+• 22* , „ 
3(4&[ + 70) , 
2022 4- 6 , i 

62 . 2 . ^ " ' 

766^-47149 ' 
1563, t 17871 + 39g^l 
.-242 +-'3l;;j;f'^- ■ " 

•332i:^H^i8qi^ 



252 

,2(36 
B61 



466 



689 + 7,62 ) 



99 



2<a62 
172 + ;72 

36^265* + ?833)^ - 3094 
(^) 4560) - 17582 4" 
3^65 +^4a7a - 4415 
5^310 -i- . 6 S^ * - 
33: +- 4? +^ 53 V 6^ + 17 

dhi^x 2).+ ill ^ 

14 > . ^ ■ > I o. 



1. 

2. 
3. 

. .w'5. 

14. • 

•.19. 
21. 
26. 
•» 27. 

V .' 28, 
' 29. V 

3i: - 

32. 
\33. . . 
^ 35. 

3^. 

40. 
-42. 



5822 + 3452 + 3626 
(2130 4- 3) +; 500(1^ 
-9623 X 6 > 
(3567 X 13,) - 1499 
62 + 15 

^3 + 92; .4 8 • % 
>43'.+ 53 - .i2'[i/' ; 
2(2341 + ^27) :+ 527 

24!^) + 175 > 
2(103 + 49)" 
365 + 240 < ' ' , 
,782 . ^511 
6(3872 + 456)) + 9038 
3627 + 



First find the answer to the, 
ma th exercise . Then invert the; 
calculator to spell out a'word. 
Enter Ihe wo^4 to tl^e puzzle. 



2366 

26^ + 273 ^ 1879 
1362 + I27'f2 +: 711" 
"567 + 81 44' ' 
5(2356 + 8567) 
732 + ^9 
2130 ^ 
3(2? ,+ ;4) ? : / 
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; QUfifig the itidnth ofSeptember you start a special savings plan. Oh September Ist^ you deposit 
one,cent.($ .dl)^0n^September 2nci, you^double'tHe d^^^ of the^first day anci, deposit tw^o 
. Gents t$ .02)/On the third day ypli db#bk the deposit of the second d£^y and d^osit fbur^cents 
^($ .Ott^ H y^ following th> saane pattern of 

doubling the/previou&day 's deposits, how, much money will you deposit op^h^^ of th^V 

nlonth? How miich motieyrwilKyburdeposit d?irini^ the jentire month of S^jgt^nffer? v 

•■ ■. •• ■ ■.. -. ■ : .. -> '■' )r ... 

Ei^timate your an^jvers, then chaE^§^^ur. deposit and t 

Total at end of day « 

$ .01 • 
$ ,03 
• $ .07 * 



pay . 


. Deposit 


1 


• $ .01 




: $ .02 


3 . 


$ .04, 


Last;' ' 





/ 



If your calculator has a" constant key, bow did you use it? 





/. 



Use yburmin^caiciilator to start y'oy on thi^ chart: As sabn'asj.y9(l'see "a pattern you- can. , 
corripletft the chart' on ypur 'dwm Record. bnly' the LAST Dl0IT pr-ea(Jii r6su^ nymb^' 
.26 >^ ^; (LoQii-at the""4^in thecircl^)., . [ ' ■ v ' K'' • ^^-^ '^vV 



'it ^ 





_ 1' 




3 


,4 . ■ 


';5 


V 6 , . 






i 


10 ' 




12 


V 1 


1 




■ . 3 ■ • ' 












— C- 


- • » V i.' 


- 




' 2 


. 2 ,.: 




.-' 8 


■ .6*- .. 


2 ' 
















3 


3 




r ■ — 

■ ' 


" ■' I" 








• — '- /-■ 
























.' — ^'"-t-^' 












r 4" 
















^ 6 


















'I. 


5 
















(CT ~^ — 

\ ^ 


6 


it ■ ■* 






















4 .1. 

7. 






















• -. g 


>*- ■ •■• 

^. : ; 


- ar— 


-if 








8 ^ 










V 

2 


i _ _ - 




1 \9 












1 




1. — 1 










- IQ 




f 























.11 








. ■ ' ■ 














■ ^ \ 

^-:i|:- 




12 


■ iJ ■ 


























■ 't - • - 
13 
























14' 








- .'6 






■ . : < 










































6 
















. , ■ ^, 




6 




• ■ *. r . ; 

V^atpa 


tteirns d( 


D you se( 


3? Can y< 




d this eh 


■ ■/ •' ^*•• 
art?,Doi):^e^patl 

— - — — -~ — . — 


ems hoi 


d? ;. 
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^ Your harf^^ t 



'I: 



, " 2 (422 + + 1^53) - 141263 " wil! give the answ/r if you, turn your mini- 
; calculator upsjae dt)wn. 



JiVhat do most people enjoy in their frejei time? 

1^73 + 6317263 - 3046842 " 
Re:ad answe:^ on upside-down display . '"'^ 



0 , 
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S^^^ is:jised to simplify complex ^o^^ very large and/or very s^nall 

numbers,. This is dorie'by conv^^^^ sUclv'nurnber to a itiuniber between 1 and 10, tinifes a ' 

-:■ powei.6f-ten,-r-,>. •■■ ■■' ■■•-»v"^>^' ■ • ' ■ ■ ^ • ■■ ' 



. ; 13486500 ;^ *1.3486& X lO? ■ : • V ; / . > *' " ^ ' , . : ^ ' i 

• 0X)00000y- 3 x.-i(H8 . • V i \ - / ^ ^ ; < 

The calculator can be of aid only a.f ter the problem has been stated iri^scjentif ic notation. J^^^- 
' do-the required operation on the decimal fractions, 'l)ut the required nuniber of zeros to b^S^ed 
or to prece^ie the result of the computation muSt be determined by th^ ^pplrcation of the'l^ws of [ 
exponents. . . i . , ' ' V 



337560000 X O.OOS 
6738.4 X 459.34 



3.3756 X lOS: X. 8 x 10^3 ; • 
^6.7384 X 103 x;4.5934 x 10^ 



: - ^ 3.3756 X 8 0,8724^^7 ^ ^qO ' ' ' 

- 6.7384r X 4,5934/^ = UaT24687 / ^ A ^ . 

The students must be able^to extend the caltulatbr algorithms for common fractions to proj^lems 
necessitating scientific notations. The number of factors ijt the numerator and denominator not 
affect the ba^ic calculator algorithms for multiplicatian and division of con^mori fractions: 

:E]HIDH:E]# 



abdd 
efg 



The use of the mini-calcutator has enabled the student to concentrate on mijizin^ the rules of 
midtiplication and division Qf powers of ten aided by the laws of exponents / ^ , 



The mini-calcuiator will becoipe a* more valuable Jnstm ' 
as its use for pertbrrning arithmetit calculations frees the ^s^ [ 
to concentrate on the algebjcaic concepts b^ing^ 

There are, however, many concepts whose discovery, or verification^ 
can be strengthened by the use of the mini-calculator. The proper- 
ties of the natar^,.iiyh;(t>le' ihtjj^ger, rational and real numbers can be 
demonstxated>vithoUt being limited to single digit numbers. Is not 179673 x 42856 = 4i2856 x 
,179673 an example of the commutative ptop for multiplicatipn as well^^^^ x; 4 == 4 x 1? 

If the mini-calculator beiiig used can enter and display negative numbers, it becomes very useful 
when the concepts iriherei^ft to' operations with sigaed numbers are studied. In preparation for 
sptvlrig algebraic equations, it is necessary for students to comprehend and iind and 
multiplicative inverses as well as to determine the operational inverse needadifpr solution. When 
findibg multiplicative inverses care must be taken, however > when dealing with rounded off 
nunqibers or repeating decimals., When such numberis are involved slight errors are procWced which 
the student shoidd l^arn to recognize; A series bf zeroes beforfe the digits on the right generally in- 
dicate this error; ' \ ' •/ 





Find the multiplicative inverse ' 




1. 






0.025 


3. 


0.00625 - ' 


4. 


e.25 


5. 


0.625 ' 


r 6.-. 


0.2 


7.\ 


0.285714 




0.14' 


9.' 


7.3 


10. 


0.003 
0.025 



Which of the multiplicative inverse!^ are repeatinjg decimal fractji^^ • ; i 
The linear equation in slope-intercept form (a special type of function) v ; - ; 

is generally used to graph a line V^ues of x were usoially chosen from th^sjt^iof integers, disr^ 
garding the concept of continuity. Of course, the choices for x were made fofepiirposes of ; 
simplicity of computations. Usiilg this mini-calculator,;this no longer need concern us! While a 
rigorous /treatment bf Continuity is/b^ the scope of elementary algebra, ^\fe;Can show intui- 
tively that the function y is contiriuous between any two values of x, Le., y exists for' all values of 
x; Whil6 we are limited by the capaicity of a particular calculator, many stuc^ents will accept 'two or 
three cjecimal places as sufficient proof. Eor fexarhple, graph: i 



\1 ALGEBRA 



In the past, we detfermirted the values of y f o| x ,, --^ 0,. and perhaps 3. We can rtbw sho\/that y 
exists not only for X = . i and'2, but also fQ^^ 

.Further, we need not restrict ourselves to such "iimple equations'. It is not a^great dfe^ more effort 
tograph: 17.3y - L84 X +a.^^^ 

was indicated labove becomes a haiidy tool for solvirigiequatiohs. We no longer 

have to content ourselves with solving such «quations;as 3x - 7 = 19. The solution set no longer 
needs to consisi; of integers with only a separati^ section, for nbri^nteg^d solution can now 
Solve equations such .as 23.7x - IB^? = 35.8,as easily as the above examp^since the mjni- , 
calculator solves one as qm^ \ ^ 

Equations of a mdje complex nature may need some manipulation to bef ^transfoYmed into an 
equivalent :*form* which can beVentered on the mini-calcstilator unless special function keys are _ 
availablei These manipulations into single4inecalculat6r alg6n necessity if the ' . 

: calculator has no memory , or recording the results of Jntermediat^e steps become laborious. Such 
. manipulation is, in itself, a guide to the* students' ability to use dgel^^^ laws. Roundiag off the 
displayed answer may be necessary if any intermediate step result^ in a repeating decimal.;A few 
such equivalents are:; > . i 

|L + £ =r ad , -f- b + c d 

■' b' .d -'"^ ■ , ■ :■ ■; : r ^ ^ 

ab ± cd = a x b Vd ± c x d 

■ a c ' • ■ ' ' ■' ■ ' 

. ■ *-r X -r = ac -T- b -T" d ' . 

■ ' ■ -b • ■ d • • , .. ■ . . 

' '■ ~ " ^ ='-.ad'-ib 4- c. ■ ■■ Jv:' ^-^^ 

. , x2 \+ y2 +^ z2 = x2 -^T. y i y X y 4^ X z 

This calculator algorithm limits y arid z to non-zero values. 



^Operations done left to right 
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The tr^sf ormation of the quadratic formtila 



X = 



2a V 



: • = +.v^'4 X a X c -h.bV b + 1 x b - b^2^.a_ . ' . . 

heeds a squaie root key unless the stullent records the resulting radk^ u$es an arithmetic 

method to firid its apprb^cimate root; 'Hawever, examination b£ the discriminant to^etermine the 
nature of the roots can be greatly simplified with the aid of the calculator. ; ' , 

The students, left free to decide on tfie>qiiatioh riecessary to solve a problem, but leaving the labot ' 
to the calculator, may not cringe when j^^^^^^ problems, are discussed, especially those involving 
work and mixture problems. Thus the atudent is able to think algebraically, not arithmetically. 

Realistic problems trf interest to students^ rather than contrived ones^ can now be posed. ^ 



Solve the following: 

i 



Do you get good mileage on a cat iMt required 6.4 gall on is since the last fill-up after 
■ having travelled 237.7 miles? ^ y^^^^^^ ^ , 

2. In 1973, gasolin/s cost: about 26.9 cents per gallon. How much would the gas hav^ 
: * .co^t for this tnp in 1973? > ^;> ^v, r ' V ■ ^ ' ' i 

. . ' 3. By 1975, g^soline.prices had increased to about 58,9 cents per gallon. (This may 
still seem chfeap^ at^ the time you solve this problem). How much more wouljd the 
gasoline have cost for this 237.7 niUe^trip in 1975 than in 1973? . 

- 4. What was the percentage increase in the 9ost of gasoline over the 2 year span? 

5. Considering thi^2 year span j what was the annual-inflationary spiraHor gasol^^ 

6, Assuming a 9% inflationary spiral from 1975 to 1976, how much will the J237.77 
mile trip cost for g^oline in 1976 assuming also that the efificiency of the car 

^ ^ remains the same? / ^ , . ' 



The pQintfjOf the abc^fe problems is for the students to learn what to dp rather than merely to pror 
duce an answer. course, ybu must assess the istudents' mental processes from these answers^. 
; But just numbers ai^ not sufficient. The numbers have to be interpreted to represent dollars, 
cents; mUes per^l^n, per cent, etc. This has to be done jjy the students and will indicate that the ^ 
student underst^ds the problem. Mnor^W 

calculators, i.e., truncations and rounding off . The questions should beiranied so"that you may 
.ask"J^Vhat Vo|ild you do tp determine the answer to question no. 1? "What does this answer re- 
. present?" etc. V- ' •^"■j'.. ■'■ ■ '• 



The solutions of the problem^' and the interpretations of the^sWers follow 



257.7 6.4 



2. 6.4 x 26;9 -^-100 = 



3. M x 58.9 -^100 - ,1.72 



4. . (5^.9 . 26.9) ^ 26.9 X /bo 





2.05-^1.72 X 100 = 



11/9.^2 - . 



The d^play show{37140625. This is to be 
ijiterpreted as about 37 miles per gallon. This 
' is^nerally a good mileage for cars in 1976. 

Display shows 1.7216. Rounded off, the gaso- 
line cost for Ihe trip in 1973 was $1.72. 

The display shows 2:0496\ It means that the 
trip cost $2.05 more for gasoline in 1975 than 
it did in 1973, , \ - 

The display shows 118.9591. This means that 
there was an approximate ll9% increase in the 
cpst of gasoline over a two-year span. The % 
sigii must be shown, otherwise the answer is 
meaningless. Another way to calculate this 
problem is: 

■ , • ■ ■ , - > ■ 

This is a bit shorter and uses the solutions of 
no. 2 and no. 3. Th^ display shows 119.18604, 
which is approximately 119%. 

■-, ■ " • • »■ ■ ■ ■ '■ ■ " • 

The display will show 59.5 which is to be in- 
terpreted as t;he average annual percentage 
increase- in the cost of gasoline between 1973 
and.1975. - " ' 



(9 ^100 X 53.9 + 58.9) x 6.4 4- 100 = 



The display will show 4.108864, which is 
' Approximately $4 J 1, the cost for 

1976 at an assumed 9% iYiflationary spiral. 
Note that $4.11 is the fUU cost of gasoline^ not 
an incre^ase oyer any previous cost. 



6Probl^ms similiaT to these can be made up\by tile teacher. Note that the emphasis must be placed 
the understanding of the problem. ; 



on 
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The concept of operations with ?erd can be reinforced with the use of the mini-calculator. : . * 
Particularly, what happens when W(^ enter O == "? What is shown in the display depends upon 
the make and type of calculator, but whatever is shown should indicate the fact.that division by . 
zero i^ indeterminate. • ■ ' . ^ 



fhe properties of zero for addition, subtraction and multiplication are also simple to demonstrate 
with the use of the calculator. . ' a i 

Graphing polynomial functiian^, solving systems of linear equations, applying the Pythagorean 
Theorem, investigating number seiquences and series ; and the analysis of statistical tables are but a. 
•few of the algebraic^ topics Whose study can be aided by the use of a mini-calculator. 

The, calculator with a memory eliminates muc^i of the time necessary to approach the limit of^the 
'sum of a series. ' 



Estimate the sum of the series as the denominators become successively smaller. 



ii 4.(N)2 -,.(N)3^. 
D ^D^ ^D^ 



.in 



in 



1 



1 " 

+, (g) etc. 



CJO. 



Lim 



h = 1 



101 



'1 



-I 



o 
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GEOMETRY 



G^ompry^^^^^ area of the ma(thematics curricjih^ used very acl/ 

vantagepusly. It can free the teacher and students fiiom doing time-conStmingxpmputations in 
order to concentrate.on the geometric c^ ? . ' • 

Some specific -use'd of the mini-c^culatdr include: v, 

1/ } evaluating iTiathematicsd ^ormulae^^^ . ; ^ 'r / 

2; findingfltieasures of angles ■ / ^ ^ ^ ^ v ; 

3/.,fmdinglengths of segments > ; / . ; - V / - 

V' / ' . 4. finding areas of polygons- " ' V ^: V . ^ % /:V 

• 5. finding v61umes of pi^^^ : . . , <^ 

' 6. calculating ratios ahd prp^ . , 

7: • determining the be constructed in a polygon of ri 

sides, a polyhedron of m faces, etc. ' v 

f the calctflatdr to be used has square root capability and a memory^ probleiris can be intrcfduced 
ivhichiJfir'e generally o^ the lengthy calculations involved,, 

• [ . . ■■■•^ ' , ' ■'. -T'-.l ■ 

. ftoblems involving P more fully using the calculator. An 

Approximation of ?T , the ratio of a circle's circumference to i^^^^^^ handle using 

ithe catlculator. A value of can be g^^^^ V:/, - ' 

Given the length of a sitf0 s a reguflar inscribed polygon p{4 sides, the length of a side x a\ 

regular inscribed polygon bf 2n sides is £ 

where r is the radius of the 
circle. i,^; lfL^''-'^''\: \ '/ :y ■\ ■■-.iy,:.^^ ' -■ y-^yy". 

To evaluate 77", take a circle of radius 1 ,and insQribe a regular hexagon. The perimeter of the ■ 
|: hexagon is 6/Do,uble the nuipber ot ades o obtaining a regular'inscri bed dodecagon, 

j The length of each side Qa'n be determined from 



tl2 =V 2r 



0.51763809 



I "Pie perimeter of the dodecagonvi*^ 12 : x 0.51763809 = 6.2116508. Continuing this process and 
dividing the perimeter by the diameter (2) we get in,crfeasingly closer approximations of . 



length of 1 side- . ? ' perimeter 



p6rimeter-4-diaraeter 



6 
12 

24^ 



48 
96. 



'0.51763809 
0;261052"3S 
0.130130626 
0.06543817 



6.21165708 
; 6.26525722 
6.27870041 
' 6.28206S96 



S.10582854 . 
3,13262861 . 
3.13935020 
3.14103198 



0 
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' SHie l^borJous compufo a calculator with square root capability aifa 

^ttiempry greatly re^^ amount of work involved. One can'^w take ai^^ inscribed pplygon of ^ 1' 

192 sides, 384 sides, 768 sides, etc. Accuiriacy will diminish as the nurnber of significant digits are 
reduced due to the display limitations of th ;• 



It is suggested th'at there are many prCrtrlems and topics in geometry similiar to the one described 
where th'e uke of the calculator is^a to be encouraged m these 

situations/ Following are several 5uch' situations : ^ ' - ' 



••/■■ 



Given: ,an ispsceles triangle ABC, AB = BC, Find the area of each of these * 
isoceles triangles using, the formula A=! ab 



(1) AB' =' 15 

'\2)\, BC ^ 13' 

\ : .^ (3) ; ■ BC = 25 

' ([4) ' AB = 30 

' V(i5) AB^.2& 

(6) AB = 2 



AG = 18 
AC = 10 
AC = 14 
.AC = 30 
AC = 40 
AC- "= 3 









f ■ • ■ ■' A 




• Given : Vfight triangtes with legs a^nd b and hypotenuse c- In each otthe V 
following exaniples, c>^ th^e blanks. ^ \ . 
: (The I^thagorean relation is a2,+ b2 = c2) Garry your results to two 
: decimal-placeSi ;.-„//*':;:r ' J. ' - ' './"•■^^ ' 


■■ ■* ■ 








' :c =- 3.25c r/r-^:-' . ■ ' 


• - . It ' - - . 


:->:;,(2)--' 










a - 15.1 


h = ;15;.l: .•■'; ,/. '[T 






(^) 


= 3.35~ 










■'a = :^__:'.» 


'■ b = /T 








a -Ve" 




••■ * c - ==-". ■ y . . : ' ■ 






-V - "" V'. 










• ' : . ■• ■ 

■}■.■■ '\'''' ' 

• S ■•' • - .-' . . " 




■ J. ,'■ ■ ' ' ;.„ ■^< ■ . . :• " . ; 




■ ■ • *. ■. 


y '-r' ■, '-^ 

> 






• . '. ^ ■■ ■ 
^ .1 ■ ■ 
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Ifl a regular polygon of n sides, if lines are drawn from the center of tlifi-pplygon 
to th^ vertices/we form h congru^^^^ a regiilar.palygon has 

a measure of i (n-2) (2^) or^ (n,2) (360'*). qsing the trigphometric ratios for ^ 

the sine and cosine t)f ah -angle,, find the length of each side in the poiygon,^d the 
area of the polygbn, given the radius of the regular poly gop and th? nuntiber of 
sides. Carry results to four decimal places. (The area of a regular polygon is equal 
to the number of sides times the length of a side times one half the apojthem (the 
apothem is the distance from the center to a side.) - - . . • 



,vir 



(A = 1^ (1) ; • where 

of sides 1 = the length of a side) 



(1) 


n 


4 


(2) 


n = 


6 


* (3) 


n = 


10 


(4) 




36 


\m 


n = 


ho 


■ (B) 


n = 


360 



a = apothem, n.„f= nmnber ■ 



r = 2 
r = 3 
r = 5 
r f 12 
r = 6 
r = 10 
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'THE CALCU'LATQR IN TRIGONOMETRY 

Thq emphasis on trigonometry has declined mai^kedly in math ejmatics educatipn since the mid- 
fiftie^. Once a seiiior coursean the mathematics curriculum, trigonometry has become a^part of 
second year algebja, or it has been integrated into a senior mathematics course usually designated . 
as Elementary Functions. . r . . ; v' 

• ■•' • * ' ^ • • ■ ■ -.• -t ■ .9 ; .. ■■ ■ : . " ■ 

Admittedly, the calculations th^t are necessary tor api|Ucations«pf trigonometry are time consum- 
'ing. Other important-topics and concepts could 'not b during the given period of time*: 

It was partially due' to an"^ effort to ease the'laborious computations in trigonometry and astronomy 
that John Napier devel^J^iedlogarithms^^i^^^^ • ' t " * 

With the advent of the mini-calculator, trigonometry shotdd again become a motivating and in- 
teresting topic, not only fi^om vits illustration as a set of ^f unction^ based on thie rota^tioti of a vector 
aboufan originv but from the point of view of applications. *; . 



i 



It shoultl be pointed out that while evefi-the simplest calculator will be of lielp with the tedious; 
multipiicatioir and d^ion4nvoIved in the calculatpr for problems in trigono-. 

metry should have these additional capabilities: ^ ^^ ^ " 

: * ■ .' \ ■ At least one memory ^ ; • ■ 

'vv..- ^. ■Square root key . ■ _ ■ . " ' V'v' - 

'\ ■■ ■ x-y. exchange kby- . ' ■ ■■ Z'':^: • -V,; 

^ ^ . 1 : . ■ Sine, coisine^ tangent fu^ " ; V 

. --'^ ' ' ■ ' ; ; ^ ' Arc-functions.' ' ■ ■, ■■ -V -' ..1 

; ^ ■ : K ' Radian degree switch ; . ' '-y ' ' •;-'-/-r\-[ -'^r 

Some calculators have hard-wired routines for degree-minutfe-secon^^ conversio^ns, but such routines 
are not essential. /- ' \ ' • . '\ . ■ , • ]. 

In soiying problems, it is possible, to j)ress the ^wrong keys in w|iat might be a lengthy, procedure. 
Hence, the following st^ps are essential in avoiding errorsr \ , 

^ ./ 2. -^Substitute giveh values. ' . ' ' , - , 

. • ; 3. ; Familiarize yourself with the workings of you^ calculator - What ; ; 

: V? / " your catcualtor^j^^aridx^ : - 

; : r : : , 4. Write^d^ ' i 

5.' Check final -answers. \ / - , : 1 ■ \ 



'Die following exercis^ should illustrate the fjrocedure: 




Given-: Ttiangle ABC with . • 
angle -A = 138045' 16" 
' side b = 148.15 / 
side c = 62.340 ' r • 

Find: • Side a 

- Angle B , 

Check answers • 



TJsing the law of cosines to find side a and angle B, v^e have - . 

' ^ ■ a2 ^ b2 + c2 - •2Vc^co^(A) " \ - 

Va^^^^^ + 62.342 - (2)(148.l5^)(62.34)cds'(1380 45'l6'') 

/"7;vv; a2::=-3$723.13' ^ ^ ' , V 

\f;V-^.a;=::i99.3i,' V,..'', ^^v- v V n- ■ 

Here is the:firs^t answer which, witji practice, may be obtained in a few mipite?, provided the 
calculator has the necessary capabilities. Certain numbers may be stored for later use for finding 
angl^ B/To find angle B, w€f use the law qf cos 

.\ ' ■ ■ ■■■ ..^ ' - v.' , ,'. : r o --^ .,' . ' '• ■ ' ' 

r \y • ■„ . 

e ' ^ ^ 39723.13 + 3^86.28 -.21948^42 V^^ - — , 

-■•i--^"- : . 24849.97 ^ ^ : . ^/'^ .'V- / : .y. ^ '^yX y ■ 

= 21660.99 ^ 0.87167067 ' V ^ " ^ 

../J ' ..z^; ■.^•;^24849.S7,' Z^;^ " ^ ■ 

^ V ^^os^ (0.87167fer) - ^29.3466^^ ' / : . 

■ \. ' ■B:=-29o^o?;48'v.;,^r- ^ "■ 

Tq check these answers, students may recall a theorem from geometry that states-a relationship 
between £he angles of ^ trian^e and the side^ opposite these angles. This is formalized by the law of 

■§iijes^as. •■. :^ -^^ ■■ ' ■ 



sin^A . 
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sin B 
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^ sin C 



the ciJculator, we Can easily find that ansjle'C- = ■ 11,9096° or 54'. 25". The above staled, 
ratios . cain be. calculated. The degree. qraccin:acy is d.ependent ujidn tlrie number of^igits retained., - 



T 

h 



B 



A second example migh t be used as a labo Many h igh schools have a rarely .used ' 

transit sitting in ax4oset. Such ci deviil^^ij^^^^^^^ uses in trigonometry. In bur example, let 

US measure the length df hal^ AB^ilhout the usual' tape measuireV v 

Seit the transit at point C,,2nr fr6ni#^^^^ Level transit so that sight-lih)e s is horizontal. 

Have a student with targej polc;against the \yall at end of hallway (B). Adjust target until it is in 
line of sight of trau^it.-This is measure^ h.- .: ' ^ " ^ , 

Drop target to foot of pole and traverse transit to foot otpole. Take the reading of angle r. !^ 

lOiowing angle r, and the height/.h,;>ve can eafculate the length of the hallway: i r. • 



Unix)- J 

; X : h 

111 ere fore, s =^ 



tan r 



- . , . ; * . ami length of hallway AB =^ s + 2m • ' . 

The calculator is useful whc\n;toacliing the concept of'the ratio bf .the two. sides of a right triaii|jle- ' 
reniainingconstatil for each acuCe'anj^le regardles 



109 • 



ERIC 



109 



I- 

























■ff — — 












e 
























































































































































■ 


































A 
































t 








































■:'<^ 






» ■ . ■ 












































■ > 
























































0 














D 






E 












F 





. Fill in the fbllpwirig blanks. Use your calcuildtor to, express all ratios as 
decimal fractions, , ; * 

■ AD = L__ OD - \^ ■ ■ " '-^ 

BE = V OR - BE/QE ^ L 

,-.GF'=^ • / \ OF = ■ :CF/OF ■ = :",___■•■ 

Compare the thtee ratios, what did yoii find? The ratio is called a tangent. 



Glyen right triangle ABC i K C =^ 90° 



b ' 



Use your calculator to determine 
all the other sides and angles of - 



B \. 


the triangle from the data given: 




a 


1. c = 85 ; 




.= 35° 


C 


2. > a =".200 


I^B 


•= 80° 




3. a = 500 




= 55° 




^. '4. a = 100 ■ . 


b 


125 




5. b H 125 


c 


= 200 




liO 

110 



Given any triangle described by the diagram below: \ 




Apply the Sine Law: -7-^ = • r. 
. ^in A -sin B. 


— aui i id iliose parts of 
sin C ( 




the triangle not 


given. ' ■•; 




• ' • ■- 


l.\ ,A .= 54° . 
2.1^B>= 38° 
.3.1^ A = ; 65° 

4. • a - 310 

5. b = 210 
.e.-b; A ' = ,40" 


1X. B = 103°> ' 
-t^ G = 60° 

B = 48° ■ 

1) = 36 

. c = 18 ^ 

■ ' a = 75 ■ ■ 


.a = 36 - ' 
a ■= 700. 

c = 900 , 
. i^ A -= .' 2'2°^ ; V 
/ ■b.B =.22°' 

• b.= 90..: ' - 






Using the CosUie Law; solve the foUowhig triangles - 

' ■• ' .■ ■ ■ ' • . ■ ■ ' - ■ ■ . ■ " ■ ■■ t ' ■ ■ " , , ' ■ •" 

• . ' • ■ ■ ■ ■ , .... • . • 




a3 - b2 + c2 


- 2 be cos A. 






. V = a2.+ c2 


- 2 ac cos B ' 








- 2.ab cos C 






. .1. a. - 17 : 
' .2. a = 75 ■. 
■ 3. • b 85 
, 4. a .= 6 


b - 12 . * . 

b - 40^^ 
c - 105 
c - 3 


. = 60° 
^ ' '.tvC = 64° ■ ■ 
.. ■tvA^^'51° 
%B = 110° 
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To 'find the radius of the circle inscribed in a triangle, use the formula: 
(s - a)^s - b){s - c) 



where s 



h + c 



Find the radii of circles inscribed in triangles whose sides, measure; 



1. a - . 34 

2. a - 15 

3 v>f a - 1 3 



b = 26 
b - 55 
b - 12 



e = 16 
c,= 66 
c = 9 



Find the measure of the angles oC the triangles whost^ sic|e measures are given above: 
(use the CQsine Law find the Sine Law). " . 



Ill 
1 1 1 





The area of a triangle is given by the formula 


■- ' ' . ■ "• ■'. ■• . ,■ ■ 


■ •■ . • ■ ' 

A = v/4(s.' a)(s - b) (s - c) ^ 

» ■ " ■■ • . . 


■ : ' ■ • • > ■ ' : . ^ 


where s ff= (a t b + 9) . _ 
a* b and c are the measures of the sido^t of the t 


riangle. Find the area of each triangle. 


^- .a = 12 -i' • ■ V, ^['='1* 
. ■■■■2. ; a := 60- ; ■.' ; ■ ^k'' • ' 

/;V-:3.; .:a'= .48 ^ ,„ b ■ . . 

. - - . ' ■ ■ .. ' . -v' ■ ■ 


.c>= 14. . ' ■ 

: c = loiT : . - 
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CALCULATOR V OC ABtJLAR Y 



Many huiVibers appearing in the display form 
words When the mini-calculator is held upside . 
do\yri. Encourage students to create examples 
and wbrd pmblems which will result in a dis- 
J • . play riecessarVto for 

Many calculator books will include m^ny such computations iand\woifd problems. 

The student must be cautioned, however, that because the mini<calVulator must be turned upside 
down, the number in the display is in reverse order>to>the letters earn repress spelling a 

desired word. The numbers and the letters they represent are as follows: • " „ . 



0 
1 
2 



0 

i 
z 



3 -^E 



7->L 



A^partial^list of calculator vdcabulary is given imalphabetical order/ A few ^proper nouns haye been 
included. Students might make a separate list of such names. 

As other worijs are'* discovered, they can be added, to the^minircalculator vocabulary list'. 

A • , . ^ ^ ■ ■■■■■■■■ f ; .■ >' ■ ■■ ■ , ■• • •- 



CALCULATOR VOCABULARY - PARTIAL 
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Number 


^ -117 \ J 

1 Word 


■ • ■ ■ 
Number 


i . . 

' Word 

p ■ ■ . ■ 


_ "■ ■ 

Number 


_AJ — — . -J-— 

' word 

.1 • 


Number ,[ 


wpru 


■ 38 


1 BE 


5379919 


1 GIGGLES 


0.04 


' hOO 


3790 1 


OGLE 


338 


' BEE . N X - 


mi ■ 


1 GILI^^' 


3504 ^ 


hOSE 


335 


SEE 


938 


1 BEG V 


3379 


1 GLEE ^ 


1 




7735 1 


:^ELL ... 


7738 




8179 


' ' GLIB 


771/ 


. ILL • 


32135' j 


SEIZE 


37738 




0.79 , 


I GLO 


51 


IS 


, 345 ■! 


ShE 


. 818 


r^Bffi^llt.--^ 

I^BlBLte^ 


8079 ^ 
38079/^ 


, ,GLO*b' : 


3751 


ISLE : 


77345 1 


ShELL; 


37818 : , 


1 GJLOBE 


337 


\ LEE ' 


77145 1 


ShILL 


918 ' 


1 BIG ' 


55079 


1 GLOSS 


937 ; 


• , LEG . 


3045 \ 1 


ShOE 


'397 18 




0:9 


[GO 


3781937 


, ' LEGIBLE 


. 518045 Vl: 


ShOBIZ 


7718 


1 BILL : 


378809 <t 


, GOBBLE , 


137;^, 


.| LEI . • ' 


- 15 \l 


SI 


57718 


i BILLS 


5309 


1 GOES ' 


5537 


1 LESS 


39315 \ 


SIEGE 


55378 


' BLESS 


5379909 


I goggIes 


73817 


, LIBEL 


4915 ' 


\SIGh . 


55178 


1 BLISS 


0.09 


i 000 . 


317 


1 LIE: . 


7715 ' 




8(38 


1 BOB 


<yv4509 


GOSh ^ 


0.7 . . 


I bO 


0715 . ' 


SILO 


908 


1 BOG 


34. . 


[ hE 
hEEL 


807 


1 LOB 


515 ' 


srs 


Sf?990& 


1 BOGGLE 


7334^ 


907 


. 1 LOG 


3215 ^1 


SI2CE • 


7108 


1 BOIL 


51.34 


1 hE.IS 


0.907 


' LOGO 


372215 , 


SIZZLE 


0.08 


1 BOp 


0.7734 


1 HELLO 


7707 " 


'loll 


491375 
0.75 ^ 


SLEKGH 


5508 


1 BOSS 


14 . 


I hi 


35007 


. ' LOO$E 


SL0\ . 


883 


1 e6b 


M914 - 


I, hIGli . 


3507 


' LOSE 


8075: 


slobV 


733 . - 


1 EfeL , 


7714 ^ 


HILL / 


5507 


J 'LOSS 


3075 ' 


SLOE \ 


993 


1 EGG 


. 514 


!vhIS.- " 






45075 1 


SLOSHV: 


0.93 


1 EGO • 


5514 


hiss - 


35380 . 


■ 1 OBESE 


.0.5 1 


So ; - A 




t EL \ 


0.4- 


i ho ^ : 


391780 


.•1; .OBLIGE 


805, . 1 


SOB ^ 


37819173 


1 ELIGIBLE 


"0.40404. 


^1 hOhOhO ' 


553580 


/"KOBSfeSS 


7105 1 


:soiL 


'■773. ■ ■ . 


t ' 


^ 3'78804 


j hOBBLE 


40:. 


J^oH , . : . 

.OHIO 


. 705 1 


SOL 


31573 . 


^^ELSIE 


0.804- 


1 hOBO . 


0.14.0 \ 


' 3705 . : 1 


SOLE.- 


339 : 


^ GEE 


: 304 . c^ :. 


;i JlOlC 


710 / 


1 OIL ■ 


/ 0;705 -1 


SOLO 


'35339 . 


t GEESE ; ^ 


904 


:r:hdG 


370 J 


1 OLE. 


.91,2 1 


ZIG 


739 


i GEL 


3704' . 


, 1 hOLE 


0.370 


. 1 OLEO 


0.02 I 


ZOO- 








11.$..'; 


1 









Note: In order to enter words ending with the letter **o", tirst pife^s the decimal point key 

Examples:. ■• -V. v" ,. \ ■.■ 

1. - ' You can be stung by a "125 + 250 - 37". ^ : 

: 2./ "the killing took place between Halloween and Christmas. The victim's last word was 
**(4002-.'^ .597) x;-'2'\ \ \..r['\ ■y^\y^: ' 



3; . The opposite of skinny is "20 x (2 x .302 c 31)". 



WORD PROBLEMS TO MAKE YOUR CALCULATORTALK! ^ \\ 
1.' J If you make $2,885.90 a month for 20 months, what have you got? (multiply )^ 

2: There are 128 firemen at a building, fire, the average temperature of which is 418 .degrees. 
1^ building burns down. \5(l3i^t fireinen forget? (multiply^) , ; \ 

3. If a man walks 2,946,973 iaches per month, for 18 months, what does he need td replace? 



Klii^ultiply) 



If the work efficiency of an elf is .0019'24 and Santa is.down to hi^ la5t^^2^ elves, what' wilt 
he say? (multiply) ^ , y " , 



5: What European river is 720 miles long, an averageof 5 fathoms deep, and an average of 
r: V 273 yards, wide r^( 720 X 51+ 27^; V ^:■ — ■}-.^:. ■■^'■.-^ '\' \ 

- 6. WhaJ; American University was founded in 1865 with 247 transfer students and 782 fresh- 
man? (1865 x^'247) +• 782 - \ 

7. If 888 men spend 52 weeks on board ship and then in the'^next 2days take over the shi{), 
what's the Captain's name? (888 X 52 + 2) . ' \ ; 

^ 8. Whcut areyou likely to be after 5 days of a 7,076 calorie diet? (multiply) • ) 

9. 'If a lion *s cage has 35,007,552 bars and 18 fall out,; where 's the lion? (subtract)- 



Tb find the knswers to the following questions, worjk the indicated prpblems'on your minircalcuia- 
' tor;: turn thefcalculat or upside down arid read your answers. j \ . • 

1. : What is the ghost . - : ] ^ : ^ 

■ vV^Calculate: i:84'''-^;23,- ■ ^ -^'"^ z^' ' ''^ ■ 

2. : Wbtl did tW society lady caU^^^^^ , ; 

Calculate: 1938 2^^^^ ^ V ; ' | V / 

3. What did the dox^ ' ■ ' 
; ---Calculate: (5552 :+^ 

4. .... What did the Casino boss think as^he.watchied William Mnning' at the game tables ia 

;:■ Vegas? ■ l ' ^ ■ ' ■ ~, .,' 

Calculate: 7jc 5 x 100 + 7.7718 - ' " 

' 5, When the ghost frightened the little girl, what did she say?' 
CalculateT 0.07 X O.ill: X 5 +' 0.'00123^^^ = 

6. Where did yoii get gas today? * 
: / Calculate: 142.15469 x 5 = or 284.02212 x 2.5 = 

7. . A^at are the two impprtant dates in the development of Americz 
. Calculate; -32159. X 464 = (Read ahswers right side up) 



a" CALCULATING STORY 



Directions: "Solve each of the folldwing thirty-two addition problems uising your. calculator. Turn 
the unit upside down to read each missing word from'the story. Place th^ words in order in the 
blanks. Raise your hand when y6u can read the entire story. 



1. , > 22864 
+ 14954 

5. 341 
+ 369 

9. 810 

• + ,8 



,2: '0.084 
V + 0.056 

■ 6. ' 4827 
+ 2278 

10. 38384 
+ 19354 



3. 0.321 
' + 0.232 

7. 21013 
+ 16725 

11. 0.113 
+ 0.602 



4. 3860 
. '+ 3854 . 

8. 24827 
+ 40130 

12. 2813303 
+ 2505501" 



13. 278 

+ 237 ' 

17. 42,715 
+ 34,630 

21. 12 

. + 2. 



14. 1278 •, 

\ +f802^ 

18. ' 2118 ' 
+ 3220 



22. 0.146 
+ 0.658 



15. 4271 
+ 2837; 

19. 5101 
+ 704 

2\ 4018, 
.-^V 1489 



16. .2152 
+ 1553 

20. 01473 
+ 0.6261 

24. * ioi37 
+ 7581 



25. V 421 ; 26. 22222 ■ ; 27. 31455 , 28. 2514 ; - ' 
.y + S50\ i ^ ..^ '^. t- 35112:: -^ . ' 21590 ' ^ + 3023 ' 

. 29. 21.566 30. 4115 31. 38o0 ' 32. 21215 

<^ V +32.138 ^, • + :3620! + t658 : C +34163 '. 'f ■*■ -Z' 

t'..-''-'/.' -^'^.---^^ ■-■■■„■ ^■v■■"v■■V';.■'■^■''^: ' ■ 

Beep }n the •■' belief southern , FaYmer Jones lives with his family upon 

— • " g ■ , named for the famous , hflrnns^^whnsp wealth also is der^^^rl fror > 

the.^- V — Farmer Jor^es^has been on the watch, as several of hi- ..ssmg 

f^-^vfjai the farm H?-^ wife, ' ' / southern - has tips a ' ' _ of around 

uii. aeck>^l eac. ^Jieltcicd in the io aiert the' family in case they tried t^itray. *'We 
^eed^ watcHman'', they^all agreed//v^^^^;^^^^^^^^^^^^^:^^^^ v^^^ ^ ^ ^ 

One sunny af tern ooo the Joneses*were^ busy at their * ; . ' ' practicing on her «i-L , Mom ' 

about to ' filet of ^.-for^Mhclr, Junior arranging his _^ collettfon ajnd Farmer Jones - 

. tehding^hislll.,^ 

- . - she was answered.^Before her/stpod ah old; crying. "Why do you cry?'rshe asked. 

"I have suffered a tremendous L_4JJ\ ^ too high /or me to 

my p6or . ; wife and -children arehungry. I have tried to get a job but I've worn the ^i:^^ 
on my__ from walkipg^^^ many miies^ifm willing to w^rk fpt__ money than' others just' ^ 
to support my family^ 1 wiirploWrdig . Syharvest t crops or Und the animals,: '"■ 

"My father needs a shepherd", replied, Sis, and she ran to the idea to her father. 

Farmer Jones agreed to hire the old man imd proved to be a good by inviting the entire 

family to joii^^him in his ___ ing^ of food, shelter and comradeship. No longer did the covvs stray 
and everyone lived happily ever after. x 
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